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V I
A STUDY OF THE TIME DISCRIMINATION ABILITIES 
OF STUTTERERS AND NONSTUTTERERS
CHAPTER I  
INTRODUCTION
Speech  may be v iew ed a s  a  c h a i n  o f  p h y s i o l o g i c a l  
e v e n t s  w hich  su c c e e d  e a c h  o t h e r  i n  t im e .  The q u e s t i o n  o f  
w h e th e r  i t  i s  t h e  phoneme or^ t h e  s y l l a b l e  w hich  fo rm s th e  
i n d i v i d u a l  u n i t s  o r  l i n k s  o f  t h i s  c h a in  i s  n o t  o f  p r im a ry  
im p o r ta n c e  i n  t h i s  s t u d y .  The p r im a r y  f a c t o r  c o n s id e r e d  i s  
t h a t  e a c h  u n i t ,  r e g a r d l e s s  o f  i t s  d e s i g n a t i o n ,  h a s  a  d u r a t i o n  
d u r i n g  w h ich  s p e c i f i c  movement o r  movem ents o f  t h e  sp e e c h  
m u s c u la tu r e  m ust o c c u r  i n  o r d e r  t o  p ro d u c e  a sm oo th , u n i n t e r ­
r u p te d  f lo w  o f  s p e e c h .  The u n i t s  o f  sp e e c h  a t  t h i s  l e v e l  a r e  
n o t  e q u a l  i n  d u r a t i o n  and a r e  s u b j e c t  t o  c o n s i d e r a b l e  v a r i a ­
t i o n  w i t h i n  t h e  same s p e a k e r  u n d e r  v a r i o u s  c o n d i t i o n s .
The s e q u e n t i a l  n a t u r e  o f  sp e e c h  i s  p r e s e n t e d  v i s u a l l y  
by means o f  t h e  sound s p e c t r o g r a p h .  A sp e e c h  sam p le  r e c o r d e d  
by sound s p e c t r o g r a p h  d e p i c t s  t im e  a lo n g  t h e  h o r i z o n t a l  a x i s .
f r e q u e n c y  a lo n g  th e  v e r t i c a l  a x i s  and i n t e n s i t y  by  means o f  
t h e  r e l a t i v e  s h a d in g  o f  m a r k in g s .  I t  i s  e a s i l y  s e e n  from  
t h e s e  r e c o r d s  t h a t  d u r a t i o n  o f  i n d i v i d u a l  sound u n i t s  i s  an 
i m p o r t a n t  a s p e c t  o f  s p e e c h  p r o d u c t i o n .  In  a d d i t i o n ,  t h e s e  
r e c o r d s  a l s o  d e m o n s t r a t e  t h e  d i f f i c u l t i e s  in v o lv e d  i n  d e f i n ­
i n g  t h e  t r u e  u n i t  o f  s p e e c h .  T h a t  i s ,  c o n s o n a n t s  and v o w e ls  
b le n d  i n t o  e a c h  o t h e r  i n  su c h  a s u b t l e  f a s h i o n  t h a t ,  f o r  t h e  
m ost p a r t ,  i t  i s  im p o s s i b l e  t o  a s s i g n  any p o i n t  o f  d i v i s i o n  
b e tw ee n  th em . T h i s ,  h o w e v e r ,  d o e s  n o t  n e g a t e  t h e  f a c t  t h a t  
e a c h  phoneme d o e s  p o s s e s s  some c h a r a c t e r i s t i c s  w h ich  a r e  
u n iq u e  t o  t h a t  phonem e. -------
Not o n ly  do sound  u n i t s  o f  s h o r t  d u r a t i o n  o c c u r  b u t  
a p p a r e n t l y  t h e  p e r c e p t i o n  o f  t h e s e  u n i t s  m ust a l s o  o c c u r ,  a s  
h a s  b e en  shown t h r o u g h  d e la y e d  a u d i t o r y  f e e d b a c k .  In  t h i s  
t e c h n iq u e  a  s p e a k e r ' s  v o i c e  i s  a m p l i f i e d  and fe d  b a c k  t o  h im  
th r o u g h  e a r p h o n e s  a f t e r  a  s h o r t  t im e  d e l a y .  V a r i a b l e  d e l a y  
t im e s  h a v e  b een  em p lo y ed . H ow ever, t h o s e  w i t h i n  t h e  ra n g e  o f
0 .1  seco n d  t o  0 .2 5  se co n d  a r e  t y p i c a l .  B la c k  and L e e ,  m aking  
s im u l t a n e o u s  r e p o r t s  o f  i n v e s t i g a t i o n s  c a r r i e d  o u t  in d e p e n d ­
e n t l y ,  d e s c r i b e d  t h e  e f f e c t  o f  d e la y e d  a u d i t o r y  fe e d b a c k  in  
t e rm s  o f  d i s t u r b a n c e s  i n  f l u e n c y ,  a r t i c u l a t i o n ,  s p e e c h  sound 
d u r a t i o n ,  f u n d a m e n ta l  f r e q u e n c y  and sound p r e s s u r e  l e v e l .
Norm al and s t u t t e r e d  s p e e c h  u n d e r  c o n d i t i o n s  o f
3d e la y e d  a u d i t o r y  f e e d b a c k  w ere  compared by N e e l l y ,  T h is  i n v e s ­
t i g a t i o n  in v o lv e d  t h e  q u e s t i o n  o f  an im p l ie d  s i m i l a r i t y  be tw een  
th e  s p e e c h  d i s t u r b a n c e s  o f  n o rm a l  s p e a k e r s  u n d e r  c o n d i t i o n s  o f  
d e la y e d  a u d i t o r y  f e e d b a c k  and th e  sp e e c h  d i s o r d e r  o f  s t u t t e r i n g .  
The s p e e c h  o f  s t u t t e r e r s  was a l s o  s t u d i e d  u n d e r  c o n d i t i o n s  o f  
d e l a y  and n o n - d e l a y .  He c o n c lu d e s :
A c c o rd in g  t o  t h e  m e a su re s  u sed  i n  t h i s  e x p e r im e n t ,  
t h e r e  a r e  d i f f e r e n c e s  b e tw een  s t u t t e r i n g  b e h a v i o r  and 
s p e e c h  b e h a v i o r  u n d e r  c o n d i t i o n s  o f  d e la y e d  a u d i t o r y  
f e e d b a c k .  The h y p o t h e s i s  t h a t  s t u t t e r i n g  may be  some­
how r e l a t e d  t o  a  d e l a y  i n  a u d i t o r y  f e e d b a c k  . . .  i s  
n o t  s u p p o r t e d  by  t h e  f i n d i n g s  o f  t h i s  e x p e r i m e n t . ^
I t  i s  c l e a r ,  h o w e v e r ,  t h a t  u n d e r  c o n d i t i o n s  o f  d e ­
la y e d  a u d i t o r y  f e e d b a c k ,  a m arked d i s t u r b a n c e  d o e s  o c c u r  in  
sp e e c h  w h ich  a p p a r e n t l y  can  be  a t t r i b u t e d  t o  a  t e m p o ra ry  d i s ­
o r i e n t a t i o n  in  t h e  s p e e c h  t im in g  m echanism .
The maximum r a t e  f o r  sp e e c h  sound p r o d u c t i o n  i s  s t a t e d  
by  S t e t s o n  a s  6 -  8 s y l l a b l e s  p e r  seco nd  o r  10 - 12 c o n s o n a n ts  
p e r  s e c o n d . 2 M i l l e r ,  u s i n g  th e  d a t a  p r e s e n t e d  by H u dg ins  and 
S t e t s o n ,  a r r i v e s  a t  a r a t e  e s t i m a t e  o f  f i v e  s y l l a b l e s  p e r  
seco nd  d u r i n g  c o n v e r s a t i o n a l  sp e e c h  by s u b t r a c t i n g  two s y l l a b l e s
^Jam es N. N e e l l y ,  "A S tudy  o f  t h e  Speech  B e h a v io r  o f  
S t u t t e r e r s  and N o n s t u t t e r e r s  u n d e r  D e layed  and Normal A u d i to r y  
Feedback,** J o u r n a l  o f  Speech  and H e a r in g  D i s o r d e r s , Monograph 
Supp lem en t 7 ( J u n e ,  1 9 6 1 ) ,  81.
2R. H. S t e t s o n ,  B ases  o f  P hono logy  ( O b e r l i n ,  Ohio: 
O b e r l i n  C o l l e g e ,  1 9 4 5 ) ,  p .  4 9 .
4from  t h e  o r i g i n a l  d a t a  t o  a l lo w  f o r  b r e a t h i n g  and change  o f  
a r t i c u l a t o r y  p o s i t i o n .  He th e n  e s t im a t e d  t h a t  t h e  a v e ra g e  
s y l l a b l e  c o n t a i n s  2 ,5  sp e e c h  sou nds  and com putes  an a v e ra g e  
r a t e  o f  1 2 .5  sp e e c h  so u n d s  p e r  seco nd  i n  sp e e c h  a t  c o n v e r s a ­
t i o n a l  s p e e d . 1 K e l ly  and S t e e r  r e c o r d e d  two m in u te  ex tem ­
p o ra n e o u s  sp e e c h  sam p le s  from  e a c h  o f  t h e i r  s u b j e c t s .  U sing  
v o ic e  a c t i v a t e d  i n s t r u m e n t a t i o n ,  t h e i r  r e s u l t s  a r e  p r o b a b ly  
a more a c c u r a t e  m easu rem en t o f  s p e a k in g  t im e  th a n  was th e  
e s t i m a t e  g iv e n  by  M i l l e r .  K e l ly  and S t e e r  found  th e  a v e ra g e  
d u r a t i o n  f o r  s y l l a b l e s  spoken  by t h e i r  s u b j e c t s  t o  be  .15 4
p
se c o n d .  T h is  c o r r e s p o n d s  t o  a r a t e  o f  6 -  7 s y l l a b l e s  p e r  
s e c o n d .
In  a d d i t i o n  t o  d u r a t i o n ,  sp e e c h  sound u n i t s  have  
a n o th e r  c h a r a c t e r i s t i c  w hich  makes a r t i c u l a t i o n  o f  sp e e c h  
sou nds  a u n iq u e  b e h a v i o r .  Each sound o f  sp e e c h  h a s  a u n iq u e  
a c o u s t i c a l  c h a r a c t e r .  T h is  d i f f e r e n c e  i s  so  o u t s t a n d i n g  t h a t  
even  a m in im a l ly  t r a i n e d  sp e e c h  t h e r a p i s t  can  d e t e c t  t h e  m is -  
a r t i c u l a t i o n  o f  a s i n g l e  c o n s o n a n t  sound in  c o n v e r s a t i o n .
1^George A, M i l l e r ,  Handbook o f  E x p e r im e n ta l  P s y c h o lo g y , 
e d .  S. S. S te v e n s  (New Y ork ; John  W iley  and S o n s ,  I n c . ,  1 9 5 1 ) ,  
p .  793 .
^ J .  C. K e l ly  and M. D. S t e e r ,  “ R e v ised  C oncep t o f  
R a te , "  J o u r n a l  o f  Speech  and H e a r in g  D i s o r d e r s , XIV (S e p te m b e r ,  
1 9 4 9 ) ,  225 .
5T h is  c h a r a c t e r  i s  a c h ie v e d  by s p e c i f i c  movement and p o s i t i o n i n g  
o f  t h e  a r t i c u l a t i n g  s t r u c t u r e s .  Any s l i g h t  d e v i a t i o n  i n  move­
m ent o r  p o s i t i o n  may r e s u l t  i n  a chan ge  i n  t h e  a c o u s t i c a l  c h a r ­
a c t e r  o f  th e  sound p ro d u c e d .  I t  f o l l o w s ,  t h e n ,  t h a t  i n  t h i s  
s p e c i a l  s e n s e ,  sp e e c h  sou nds  a r e  a n t a g o n i s t i c  t o  e a c h  o t h e r .  
T h a t  i s ,  t h e y  m ust f o l l o w  e ac h  o t h e r  i n  t im e  and c a n n o t  o c c u r  
s i m u l t a n e o u s l y .  P ro b a b ly  no o t h e r  b e h a v i o r  r e q u i r e s  movements 
w hich  o c c u r  so  r a p i d l y  a n d ,  a t  t h e  same t im e ,  i n v o lv e s  such  
a b r u p t  c h a n g e s  i n  d i r e c t i o n .
I t  i s  i m p o r t a n t  t o  n o t e  t h e  a n t i c i p a t o r y  n a t u r e  o f  
sp e e c h  p r o d u c t i o n  w i th  r e s p e c t  t o  a b r u p t  d i r e c t i o n a l  c h an g e s  
c o u p le d  w i th  r a p i d  r a t e  o f  p r o d u c t i o n .  The s h o r t n e s s  o f  t h e  
i n t e r v a l s  i n  q u e s t i o n  makes i t  seem h i g h l y  im p ro b a b le  t h a t  
a  s p e a k e r  c o n s c i o u s l y  p e r c e i v e s  one u n i t  o f  sp e e c h  b e f o r e  
p r o c e e d in g  t o  t h e  n e x t  u n i t .  Y e t ,  t h e  sp e e c h  m u s c u la tu r e  
d o e s ,  i n  f a c t ,  r e q u i r e  a  c e r t a i n  i n t e r v a l  o f  t im e  t o  p ro d u c e  
e a c h  u n i t  and t h e  t r a n s i t i o n s  b e tw ee n  u n i t s .  S in c e  a chan ge  
i n  t h e  d i r e c t i o n  o f  movement o c c u r s  so  r a p i d l y ,  i t  f o l lo w s  
t h a t  t h e  n e u r o l o g i c a l  c o r r e l a t e s  o f  t h e s e  m u s c u la r  movements 
m ust a l s o  be  i n  a s t a t e  o f  r a p i d ,  p r e c i s e  f l u c t u a t i o n  and t h a t  
d i s c r i m i n a t i o n  i n  te rm s  o f  v e r y  s h o r t  t im e  i n t e r v a l s  m ust be  
made i f  sp e e c h  i s  t o  be p ro d u ce d  a p p r o p r i a t e l y .  From t h i s  
p o i n t  o f  v ie w ,  t h e n ,  a s p e a k e r  m ust d i s c r i m i n a t e  t im e  i n t e r v a l s
w hich  a r e  a p p r o p r i a t e  t o  h i s  p r o d u c t i o n  o f  sp e e c h  sound u n i t s .
The d u r a t i o n  o f  t h e s e  d i s c r i m i n a t e d  i n t e r v a l s ,  th o u g h  
v a r i a b l e ,  would a p p e a r  t o  be  l e s s  th a n  .2 0  s e c o n d .  U s in g  th e  
K e l ly  and S t e e r  d a t a  g iv e n  a b o v e ,  ,1 5 4  seco n d  a p p e a r s  t o  be 
t h e  a v e r a g e  i n t e r v a l  i f  t h e  s y l l a b l e  i s  c o n s i d e r e d  a s  t h e  u n i t ,  
w h i l e  t h e  S t e t s o n  d a t a  would i n d i c a t e  t h a t  ,0 8  se co n d  ( 1 2 .5  
p e r  s e c o n d )  i s  a p p r o p r i a t e  i f  t h e  i n d i v i d u a l  s p e e c h  sound i s  
u se d  a s  t h e  u n i t .  I f  t h e  n e rv o u s  s y s te m  f a i l s  t o  make t h e s e  
d i s c r i m i n a t i o n s  a c c u r a t e l y ,  i t  can  be c o n j e c t u r e d  t h a t  a  p i l i n g -  
u p ,  g a p p in g ,  o r  some o t h e r  d i s r u p t i o n  would o c c u r  i n  t h e  s e q u e n ­
t i a l  c h a i n  o f  p h y s i o l o g i c a l  e v e n t s .  In  o t h e r  w o rd s ,  t h i s  c o u ld  
r e s u l t  i n  w hat i s  commonly c a l l e d  d i s f l u e n c y ,  D i s f l u e n c y  i s  
d e f i n e d  by  t h e  Speech  F o u n d a t io n  o f  A m erica  a s  f o l l o w s :
, , , r e f e r s  t o  any k in d  o f  sp e e c h  w h ich  i s  n o t  sm ooth 
o r  f l u e n t .  A l l  s p e a k e r s  t a l k  d i s f l u e n t l y  a t  t i m e s ,  i . e . ,  
t h e y  h e s i t a t e  o r  s tu m b le  i n  v a r y i n g  d e g r e e .  A l l  s t u t t e r ­
e r s  a r e  d i s f l u e n t  b u t  a l l  d i s f l u e n c y  i s  n o t  s t u t t e r i n g .
F o r  i n s t a n c e  " d i s f l u e n c y ” c o u ld  d e s c r i b e  t h e  d e v e lo p m e n ta l  
h e s i t a t i o n s  o f  a c h i l d  l e a r n i n g  t o  t a l k  o r  t h e  a r r h y th m ic  
b r e a k s  i n  t h e  s p e e c h  o f  an a d u l t ,  e t c .  Some c l i n i c i a n s  
u se  t h e  te rm  " n o n f lu e n c y "  o r i g i n a l l y  i n t r o d u c e d  by Jo h n so n  
vdio l a t e r ,  a t  t h e  s u g g e s t i o n  o f  R o b e r t  W es t ,  r e p l a c e d  i t  
by  t h e  te r m  " d i s f l u e n c y . "
L o o k in g  a t  sp e e c h  i n  t h e s e  te rm s  i t  can  be  s e e n  t h a t
^Speech  F o u n d a t io n  o f  A m e ric a ,  S t u t t e r i n g  W ords, A 
G lo s s a r y  o f  t h e  M eanings o f  Words and Terms a s  Used in  A sso ­
c i a t i o n  w i t h  S t u t t e r i n g  and I t s  T re a tm e n t  (Memphis: Speech
F o u n d a t io n  o f  A m e ric a ,  1 9 5 6 ) ,  p ,  13,
7d i s f l u e n c y  r e p r e s e n t s  b e h a v i o r  w hich  i s  v a r i a b l e .  Some p e o p le  
h e s i t a t e ,  r e p e a t  s o u n d s ,  and g e n e r a l l y  s tu m b le  a  g r e a t  d e a l  
w h i l e  s p e a k in g ;  o t h e r s  do n o t .  The p o i n t  t o  be  made i s  t h a t  
d i s f l u e n c y  i s  p r e s e n t  t o  some d e g re e  i n  a l l  s p e e c h .  The q u e s ­
t i o n  t o  be  a sk e d  c o n c e r n s  t h e  d e g r e e  o f  d i s f l u e n c y  p r e s e n t  in  
a l l  c a s e s .  In  s h o r t ,  n o rm a l  sp e e c h  i s  i m p e r f e c t  s p e e c h .
D i s f l u e n c y  i s  n o t  o n ly  v a r i a b l e ,  i t  c an  be  q u a n t i f i e d ,
i . e . ,  i n s t a n c e s  o f  t h i s  b e h a v i o r  can  be  i d e n t i f i e d  and c o u n te d .  
T h is  p r o c e d u r e  t h u s  y i e l d s  a  m easu rem en t o f  d i s f l u e n c y  w hich  
s a t i s f i e s  t h e  r e q u i r e m e n t s  o f  e x p e r i m e n t a l  s c i e n t i f i c  s tu d y .  
I n d i v i d u a l s  may be  ra n k e d  i n  te rm s  o f  d i s f l u e n c y  s c o r e s  and 
v a r i o u s  g ro u p s  may be  m easu red  and com pared .
D i s f l u e n c y  i n  t h e  sp e e c h  o f  young c h i l d r e n  h a s  b e en  a 
m a t t e r  f o r  i n v e s t i g a t i o n  f o r  some t im e .  Q u a n t i t a t i v e  d a t a  r e ­
g a r d i n g  r e p e t i t i o n s  o f  so u n d s ,  w o rd s ,  and p h r a s e s  f i r s t  p o in te d  
up t h e  s t a t i s t i c a l  n a t u r e  o f  d i s f l u e n c y .  T h is  i n f o r m a t i o n  h a s  
b e en  o f  s p e c i a l  i n t e r e s t  i n  sp e e c h  p a th o lo g y  b e c a u s e  o f  th e  
a p p a r e n t  s i m i l a r i t y  b e tw ee n  d i s f l u e n c y  and s t u t t e r i n g .  S p e c i f ­
i c a l l y ,  c o n t r o v e r s y  h a s  a r i s e n  w i th  r e g a r d  t o  t h e  amount o f  
d i s f l u e n c y  p r e s e n t  i n  t h e  sp e e c h  o f  young c h i l d r e n  who l a t e r  
d e v e lo p  s t u t t e r i n g  and w h e th e r  o r  n o t  t h e s e  c h i l d r e n  show 
e x c e s s i v e  r e p e t i t i o n s  o f  t h e  s y l l a b l e  t y p e .
R e c e n t l y ,  Jo h n so n  i n v e s t i g a t e d  d i s f l u e n c y  in  t h e  sp e e c h
8o f  n o rm a l  a d u l t  s p e a k e r s  and s t u t t e r e r s .  He a l s o  m easured  
s p e a k in g  and r e a d i n g  r a t e  and e x te n d e d  th e  d e f i n i t i o n  o f  d i s ­
f l u e n c y  t o  i n c l u d e  t h e  e i g h t  c a t e g o r i e s  o f :  (1 )  i n t e r j e c t i o n s
o f  s o u n d s ,  s y l l a b l e s ,  w o rd s ,  and p h r a s e s ,  (2 )  p a r t  word r e p ­
e t i t i o n s ,  (3 )  word r e p e t i t i o n s ,  (4 )  p h r a s e  r e p e t i t i o n s ,  (5 )  
r e v i s i o n s ,  (6 )  in c o m p le te  p h r a s e s ,  (7 )  b ro k e n  w o rd s ,  and 
(8 )  p r o lo n g e d  s o u n d s .  A more c o m p le te  d i s c u s s i o n  o f  t h i s  
s tu d y  w i l l  be  found  i n  C h a p te r  I I  o f  t h e  p r e s e n t  i n v e s t i g a t i o n .
-  Van R ip e r  d i r e c t l y  r e l a t e s  d i s o r d e r s  o f  t im e  o r  rhy thm  
t o  t h e  p ro b le m  o f  s t u t t e r i n g .  He s a y s :
One o f  t h e  d im e n s io n s  o f  sp e e c h  i s  t im e .  We speak  
s e q u e n t i a l l y .  Sound f o l lo w s  so u n d , . . . Only when th e  
t im in g  o f  o u r  so u n d s  and s y l l a b l e s  i s  so  f a r  o f f  t h e  
s t a n d a r d  t h a t  o u r  sp e e c h  i s  c o n s p i c u o u s ,  u n p l e a s a n t ,  o r  
u n i n t e l l i g i b l e  do we have  a d i s o r d e r  o f  rh y th m . In  
s t u t t e r i n g  we h a v e  such  a d i s o r d e r . !
E is e n s o n  a l s o  d i r e c t l y  r e l a t e s  s t u t t e r i n g  t o  a t im e  
f a c t o r .  H is  p e r s e v e r a t i v e  t h e o r y  o f  s t u t t e r i n g  would i n d i ­
c a t e  t h a t  t h e  b a s i c  d e f e c t  i n  s t u t t e r i n g  i s  t h e  te n d e n c y  o f  
sp e e c h  r e s p o n s e s  t o  l a s t  f o r  a lo n g e r  th a n  n o rm a l  t im e ,  i . e . ,  
t o  p e r s e v e r a t e .  In  d i s c u s s i n g  th e r a p y  he  s a y s :
Most t h e r a p i s t s  who employ r a t e  c o n t r o l  u s u a l l y  ask  
t h e i r  p a t i e n t s  t o  sp e ak  more s lo w ly  r a t h e r  th a n  more 
r a p i d l y .  In  t h i s  s lo w e r  r a t e  o f  s p e a k in g ,  we may be
^ C h a r le s  Van R i p e r ,  Speech  C o r r e c t i o n :  P r i n c i p l e s  and
M ethods ( 4 t h  ed ;  Englewood C l i f f s :  P r e n t i c e - H a l l ,  I n c . ,  1 9 6 3 ) ,
pp . 2 2 -2 3 .
h e l p i n g  th e  s t u t t e r e r  t o  a d j u s t  t o  h i s  c a p a c i t y  f o r  l i n ­
g u i s t i c  f o r m u l a t i o n s  and t h e i r  a r t i c u l a t o r y  e x p r e s s i o n .  
. . .  At t h e  m o d i f i e d ,  s lo w e r  r a t e ,  t h e  s t u t t e r e r  i s  
a f f o r d e d  th e  t im e  he  n e e d s  f o r  c h a n g in g  h i s  m e n ta l  and 
m o to r  s e t s  a c c o r d in g  t o  h i s  i n c l i n a t i o n s . 1
Most s t u t t e r e r s  r e p o r t ,  and c e r t a i n l y  t h e i r  s t u t t e r ­
in g  b e h a v i o r  a p p e a r s  t o  s u p p o r t  them , t h a t  t h e y  f e e l  p r e s s e d  
f o r  t im e  d u r i n g  t h e  a c t  o f  s t u t t e r i n g .  Sheehan w r i t e s :
A b a s i c  f e a t u r e  o f  s t u t t e r i n g  b e h a v i o r  i s  t h a t  t h e  
s t u t t e r e r  i s  u n d e r_ t im e  p r e s s u r e  t o  a g r e a t  e x t e n t .  He 
comes t o  l e a r n  t o  d re a d  p a u s e s ,  and th e  room s e t t l e s  
a ro u n d  h im  w i th  a w fu l  s t i l l n e s s  when h e  b e g in s  t o  s p e a k .  
The s t u t t e r e r ’ s b lo c k  a lw ay s  seems lo n g e r  th a n  i t  r e a l l y  
i s ,  b o th  t o  t h e  s t u t t e r e r  and t o  h i s  l i s t e n e r s .  . . .
T h is  f i n d i n g  i s  i n  a p r o c e s s  o f  v e r i f i c a t i o n  a s  a p a r t  
o f  a  p ro g ram  o f  r e s e a r c h  i n t o  t h e  e f f e c t s  o f  t im e  p r e s ­
s u r e s  on s t u t t e r i n g . 2
An a d d i t i o n a l  c o n s i d e r a t i o n  fo rm in g  t h e  b a s i s  o f  t h i s  
s tu d y  i s  t h e  p r o b a b l e  r e l a t i o n s h i p  b e tw een  t h e  a c c u ra c y  o f  
t im e  p e r c e p t i o n  and t h e  p r e v a i l i n g  p h y s i o l o g i c  s t a t e  o f  t h e  
o rg a n is m . The p e r c e p t i o n  o f  t im e  i s  u n l i k e  p e r c e p t i o n  o f  m ost 
o t h e r  s t i m u l i  f o r  w hich  s p e c i a l i z e d  end o rg a n s  and m echanism s 
e x i s t .  Woodrow s a y s :
Time i s  n o t  a t h i n g  t h a t ,  l i k e  an a p p l e ,  may be  p e r ­
c e i v e d .  S t i m u l i  and p a t t e r n s  o f  s t i m u l i  occupy  p h y s i c a l
^Jon  E i s e n s o n ,  ( e d . ) ,  "A P e r s e v e r a t i v e  T h eo ry  o f  
S t u t t e r i n g , ” S t u t t e r i n g :  A Symposium (New Y ork : H a rp e r  and
B r o t h e r s  P u b l i s h e r s ,  1 9 5 8 ) ,  p .  263 .
^ Jo se p h  S h e e h an , " C o n f l i c t  T heory  o f  S t u t t e r i n g , "  
i b i d . , p .  143.
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t im e ;  and we r e a c t  t o  such  s t i m u l i  by p e r c e p t i o n s ,  j u d g ­
m e n t s ,  c o m p a r i s o n s ,  e s t i m a t e s ,  e t c . l
T h u s ,  t im e  p e r c e p t i o n  i s  a  s k i l l .  The o r d e r i n g  o f  
e x t e r n a l  and i n t e r n a l  s t i m u l a t i o n s  e n a b l e s  u s  t o  m a i n t a i n  
o r i e n t a t i o n  in  t im e .  Many a t t e m p t s  have  b e en  made t o  f i n d  
r e l a t i o n s h i p s  b e tw ee n  t h e  v a r i o u s  b i o l o g i c a l  rh y th m s and th e  
a b i l i t y  t o  p e r c e i v e  t im e ,  b u t  w i th o u t  s u c c e s s .  A r e v ie w  o f  
t h i s  l i n e  o f  r e s e a r c h  i s  p r e s e n t e d  in  C h a p te r  I I  o f  t h e  p r e s e n t  
i n v e s t i g a t i o n .
H ow ever, i t  i s  im p l i e d  t h a t  p e r c e i v e d  t im e  may be s u b ­
j e c t  t o  t h e  same k i n d s  o f  d i s t o r t i o n s  w hich  e x i s t  i n  t h e  p e r ­
c e p t i o n  o f  o t h e r  t y p e s  o f  s t i m u l i .  F o r  e x a m p le ,  t h e  p e r c e i v e d  
b r i g h t n e s s  o f  a l i g h t  i s  i n  p a r t  d e p e n d e n t  upon t h e  b r i g h t n e s s  
o f  t h e  b a c k g ro u n d  o r  t h e  b r i g h t n e s s  o f  im m ed ia te  p a s t  s t im u ­
l a t i o n ;  t h e  l o u d n e s s  o f  a to n e  i s  d e p e n d e n t  upon t h e  lo u d n e s s  
o f  b a c k g ro u n d  n o i s e s .  I t  can  t h u s  be p o s t u l a t e d  t h a t  t h e  
c o n d i t i o n  o r  p h y s i o l o g i c a l  s t a t e  o f  t h e  o rg a n is m  may h av e  an 
e f f e c t  on t h e  s u b j e c t i v e  e x p e r i e n c e  o f  t im e  a t  any g iv e n  
moment.
In  summary, i t  a p p e a r s  t h a t  t h e  p e r c e p t i o n  o f  t im e ,  
i n  te rm s  o f  d i s c r i m i n a t i o n  o f  s h o r t  i n t e r v a l s ,  i s  r e l a t e d  t o
H e r b e r t  Woodrow, "Time P e r c e p t i o n , "  Handbook o f  E x p e r i ­
m e n ta l  P s y c h o lo g y , e d .  S. S. S te v e n s  (New Y ork ; John  W iley  and 
S o n s , I n c . ,  1 9 5 1 ) ,  p .  1235.
11
d i s f l u e n c y  o f  sp e e c h  and t o  s t u t t e r i n g .  I t  i s  t h e  p u rp o se  o f  
t h i s  i n v e s t i g a t i o n  t o  s tu d y  t h e s e  r e l a t i o n s h i p s .
S ta te m e n t  o f  P u rp o se  
I t  i s  t h e  p u rp o s e  o f  t h i s  s tu d y  t o  a s s e s s  t h e  a b i l i ­
t i e s  o f  s t u t t e r e r s  and n o n s t u t t e r e r s  i n  a  t im e  d i s c r i m i n a t i o n  
t a s k  and t o  i n v e s t i g a t e  t h e  p o s s i b l e  r e l a t i o n s h i p  b e tw een  d i s ­
f l u e n c y  o f  sp e e c h  and th e  a b i l i t y  t o  d i s c r i m i n a t e  b e tw een  
t im e d  i n t e r v a l s  o f  s h o r t  d u r a t i o n .  The t im e  d i s c r i m i n a t i o n  
a b i l i t y  o f  s t u t t e r e r s  and n o n s t u t t e r e r s  w i l l  be  a s s e s s e d  u n d e r  
two c o n d i t i o n s ,  a n x i e t y  and n o - a n x i e t y .  D i s f l u e n c y  w i l l  be  
m easu red  by  a n a l y s i s  o f  t a p e - r e c o r d e d  sp e e c h  sa m p le s  a c c o r d in g  
t o  t h e  p r o c e d u r e s  s e t  f o r t h  by Jo h n so n .
The q u e s t i o n s  f o r  w hich  a n sw e rs  w i l l  be  s o u g h t  a r e :
(1 )  Do s t u t t e r e r s  d i f f e r  s i g n i f i c a n t l y  from  n o n s t u t t e r e r s  in  
t h e  a b i l i t y  t o  make l i m i n a l  d i s c r i m i n a t i o n s  b e tw ee n  t im ed  i n t e r ­
v a l s  u n d e r  t h e  c o n d i t i o n  o f  n o - a n x i e t y ? ,  (2 )  Do s t u t t e r e r s  
d i f f e r  s i g n i f i c a n t l y  from  n o n s t u t t e r e r s  in  t h e  a b i l i t y  t o  make 
l i m i n a l  d i s c r i m i n a t i o n s  b e tw ee n  t im ed  i n t e r v a l s  u n d e r  t h e  con­
d i t i o n  o f  a n x i e t y ? ,  (3 )  F o r  s t u t t e r e r s ,  do t im e  d i s c r i m i n a t i o n  
s c o r e s  u n d e r  t h e  c o n d i t i o n  o f  a n x i e t y  d i f f e r  s i g n i f i c a n t l y  
from  t im e  d i s c r i m i n a t i o n  s c o r e s  u n d e r  t h e  c o n d i t i o n  o f  n o ­
a n x i e t y ? ,  (4 )  F o r  n o rm a l  s p e a k e r s ,  do t im e  d i s c r i m i n a t i o n
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s c o r e s  u n d e r  t h e  c o n d i t i o n  o f  a n x i e t y  d i f f e r  s i g n i f i c a n t l y  
fro m  t im e  d i s c r i m i n a t i o n  s c o r e s  u n d e r  t h e  c o n d i t i o n  o f  n o ­
a n x i e t y ? ,  (5 )  I s  t h e r e  s i g n i f i c a n t  r e l a t i o n s h i p  b e tw een  t im e  
d i s c r i m i n a t i o n  a b i l i t y  and d i s f l u e n c y  o f  sp e e c h ?
CHAPTER I I
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I t  was t h e  p u rp o s e  o f  t h i s  s tu d y  t o  com pare t h e  t im e  
d i s c r i m i n a t i o n  a b i l i t i e s  o f  s t u t t e r e r s  and n o n s t u t t e r e r s  and 
t o  i n v e s t i g a t e  t h e  p o s s i b l e  r e l a t i o n s h i p  b e tw e e n  d i s f l u e n c y  
and t im e  d i s c r i m i n a t i o n  a b i l i t y .  As i n d i c a t e d  in  C h a p te r  I ,  
t h e  p r o d u c t i o n  o f  sp e e c h  so u n d s  a t  c o n v e r s a t i o n a l  speed  
i n v o lv e s  a r t i c u l a t o r  movem ents o f  v e r y  s h o r t  d u r a t i o n  accom­
p a n ie d  by a b r u p t  d i r e c t i o n a l  c h a n g e s .  I t  was s u g g e s te d  t h a t  
t h e  n e rv o u s  s y s te m  i s  r e q u i r e d  t o  d i s c r i m i n a t e  be tw een  t im e  
i n t e r v a l s  a p p r o p r i a t e  t o  t h e  d u r a t i o n  o f  i n d i v i d u a l  sp e e c h  
so u n d s  in  o r d e r  t h a b  sp e e c h  may o c c u r  w i t h o u t  i n t e r r u p t i o n .  
The t im e  i n t e r v a l s  i n v o lv e d  a p p e a r  t o  f a l l  w i t h i n  t h e  ra n g e  
o f  ,0 8  seco nd  t o  ,1 5 4  s e c o n d .  I t  was a l s o  s u g g e s t e d  t h a t  
f a i l u r e  o f  t h e  n e rv o u s  s y s te m  t o  d i s c r i m i n a t e  a c c u r a t e l y  b e ­
tw een t im e  i n t e r v a l s  f a l l i n g  w i t h i n  t h i s  r a n g e  c o u ld  r e s u l t  
i n  d i s f l u e n c y  o f  sp e e c h  and p o s s i b l y  be  a s s o c i a t e d  w i th  t h e  
p ro b le m  o f  s t u t t e r i n g .
T h is  c h a p t e r  s h a l l  be  l i m i t e d  t o  a d i s c u s s i o n  o f  t im e
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p e r c e p t i o n .  The l i t e r a t u r e  may be  d i v id e d  in to * tw o  s e c t i o n s :
(1 )  m eth o d s  o f  m e a su re m e n t,  and (2 )  f a c t o r s  a f f e c t i n g  t im e  
p e r c e p t i o n .
M ethods o f  M easurem ent 
M easurem ent i n  t h e  f i e l d  o f  t im e  p e r c e p t i o n  may be 
a f f e c t e d  by s e v e r a l  f a c t o r s .  Some o f  t h e s e  i n v o lv e  t h e  i n ­
a b i l i t y  t o  p r e s e n t  two o r  more t im e d  i n t e r v a l s  s i m u l t a n e o u s l y ,  
t h e  t r a n s i t o r y  n a t u r e  o f  s t i m u l a t i o n  by t im e d  i n t e r v a l s ,  t h e  
e f f e c t s  o f  o t h e r  s t i m u l a t i o n s  w h ich  may o c c u r  s i m u l t a n e o u s l y  
w i th  any g iv e n  t im e d  i n t e r v a l ,  and t h e  d i r e c t i o n  o f  a t t e n t i o n  
th r o u g h o u t  t h e  i n t e r v a l  t o  be  ju d g e d .  The m etho ds  o f  m e a s u re ­
m ent now a v a i l a b l e  r a n g e  from  t h o s e  a p p r o p r i a t e  f o r  v e r y  lo n g  
i n t e r v a l s  t o  t h o s e  a p p r o p r i a t e  f o r  s h o r t  i n t e r v a l s .  In  a d d i ­
t i o n ,  some o f  th e  m e th ods  i n v o lv e  t h e  a b i l i t y  o f  t h e  s u b j e c t  
t o  m a n i p u l a t e  c lo c k  t im e  u n i t s ,  w h i le  o t h e r s  r e q u i r e  t h e  s u b ­
j e c t  t o  p e r f o r m  some a c t  o r  o p e r a t i o n  i n  o r d e r  t o  d e m o n s t r a te  
t h e  m a g n i tu d e  o f  t h e i r  p e r c e p t i o n  in  te rm s  o f  p h y s i c a l  t im e .
I t  i s  c o n s i s t e n t  w i t h  t h e  p u rp o s e  o f  t h i s  s tu d y  t o  d i s c u s s  
v a r i o u s  m ethods and t e c h n i q u e s  o f  m easu rem en t i n  t im e  p e r c e p ­
t i o n  t o  e n a b l e  t h e  r e a d e r  t o  u n d e r s t a n d  t h e  m ethod u se d  in  t h i s  
i n v e s t i g a t i o n .
The m ethods em ployed in  t im e  e s t i m a t i o n  e x p e r im e n t s
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have  b een  d e s c r i b e d  by  B in d r a  and W aksberg , C la u s e n ,  and by 
W a lla c e  and R a b in ,  T h ese  m ethods a r e ;  (1 )  v e r b a l  e s t i m a t i o n ,
( 2 )  p r o d u c t i o n ,  (3 )  r e p r o d u c t i o n ,  and (4 )  c o m p a r iso n  ( d i s c r i m i ­
n a t i o n ) .  Each o f  t h e s e  w i l l  be  d i s c u s s e d  i n  d e t a i l .
In  t h e  method o f  v e r b a l  e s t i m a t i o n ,  t h e  s u b j e c t  i s  
r e q u i r e d  t o  s t a t e  i n  c lo c k  t im e  u n i t s ,  u s u a l l y  s e c o n d s ,  h i s  
e s t i m a t e  o f  t h e  d u r a t i o n  o f  an i n t e r v a l  p r e s e n t e d  by t h e  
e x a m in e r  th r o u g h  some o p e r a t i v e  means su ch  a s  two c l i c k s  o f  
sound o r  f l a s h e s  o f  l i g h t .  The s u b j e c t  i s  unaw are  o f  t h e  
a c t u a l  d u r a t i o n  o f  t h e  s t i m u l u s  i n t e r v a l  and u s u a l l y  i s  i n ­
s t r u c t e d  n o t  t o  u s e  any o b v io u s  c r i t e r i o n ,  such  a s  c o u n t i n g ,  
i n  m ak ing  h i s  e s t i m a t e .  A w a rn in g  s i g n a l  o f  some ty p e  u s u a l l y  
p r e c e d e s  t h e  s t i m u l u s  i n t e r v a l ,  i n s u r i n g  th e  s u b j e c t ' s  a t t e n ­
t i o n ,  T h is  method h a s  o b v io u s  a d v a n ta g e s  i n  t h e  e a s e  w i th  
w hich  i t  can  be  u s e d .  How ever, an e q u a l l y  o b v io u s  d i s a d v a n ­
t a g e  l i e s  i n  t h e  f a c t  t h a t  f r a c t i o n s  o f  se c o n d s  a r e  n o t  e a s i l y  
h a n d le d  v e r b a l l y .
G u l l i k s e n  em ployed t h e  method o f  v e r b a l  e s t i m a t i o n  in  
h i s  s t u d y  o f  t h e  e f f e c t  o f  o c c u p a t io n  o f  a t t e n t i o n  on a b i l i t y  
t o  e s t i m a t e  t im e .  The s u b j e c t s  w ere t o l d  i n  advance  t h a t  th e y  
w ere  engaged  i n  a t im e  e s t i m a t i o n  e x p e r im e n t  and w ere a s s ig n e d  
d i f f e r e n t  a c t i v i t i e s  f o r  e a c h  o f  t h e  e i g h t ,  200 s e c o n d ,  s t i m ­
u l u s  i n t e r v a l s .  The s u b j e c t s  w ere  s p e c i f i c a l l y  i n s t r u c t e d  n o t
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t o  u se  c o u n t i n g ,  b e a t i n g  t im e ,  o r  m a rk in g  o f f  se c o n d s  a s  a i d s  
t o  e s t i m a t i o n .  In  a d d i t i o n ,  th e y  w ere  a sked  t o  g iv e  t h e i r  
e n t i r e  a t t e n t i o n  t o  t h e  a c t i v i t y  p r e s e n t e d ,  th e n  " lo o k  b a ck  and 
e s t i m a t e  t i m e . " ^  Siegman i n s t r u c t e d  h i s  s u b j e c t s  n o t  t o  u se  
c o u n t i n g  i n  m aking  v e r b a l  e s t i m a t i o n s  o f  i n t e r v a l s  p r e s e n t e d  
t o  them  by  means o f  t h e  c l i c k s  made by  a s t o p  w a tc h ,^  S t im u lu s  
i n t e r v a l s  o f  4 t o  27 s e c o n d s  w ere v e r b a l l y  e s t i m a t e d  in  a s tu d y  
by S c h a e f e r  and G i l l i l a n d ,  The s u b j e c t s  w ere  i n s t r u c t e d  n o t  
t o  c o u n t  o r  u se  r h y t h m i c a l  d e v ic e s  and t o  " r e p o r t  t h e i r  e s t i ­
m a te s  i n  s e c o n d s  o r  f r a c t i o n s  o f  a s e c o n d , I n  an e x p e r im e n t  
i n v o l v i n g  n e e d - t e n s i o n ,  R osenzw eig  and Koht r e q u i r e d  s u b j e c t s  
t o  e s t i m a t e  t im e  s p e n t  i n  p ro b le m  s o l v i n g  w i th  no  fo re k n o w le d g e  
t h a t  a  t im e  e s t i m a t i o n  would be  r e q u i r e d , ^  H e n r ik s o n  a l s o  i n ­
form ed h i s  s u b j e c t s  t h a t  t h e y  would be  r e q u i r e d  t o  e s t i m a t e
^H aro ld  G u l l i k s o n ,  "The I n f l u e n c e  o f  O c c u p a t io n  upon 
t h e  P e r c e p t i o n  o f  T im e ,"  J o u r n a l  of Expe r i m e n t a l  P s y c h o lo g y ,
X ( F e b r u a r y ,  1 9 5 7 ) ,  52 .
^Aron W. S iegm an, " A n x ie ty ,  Im pu lse  C o n t r o l ,  I n t e l l i ­
g e n c e ,  and t h e  E s t im a t i o n  o f  T im e,"  J o u r n a l  o f  C l i n i c a l  
P s y c h o lo g y , X V III  ( J a n u a r y ,  1 9 6 2 ) ,  104,
^Vernon G. S c h a e f e r  and A, R. G i l l i l a n d ,  "The R e l a t i o n  
o f  Time E s t i m a t i o n  t o  C e r t a i n  P h y s i o l o g i c a l  C h a n g e s ,"  J o u r n a l  
o f  E x p e r im e n ta l  P s y c h o lo g y , X X III ( J u l y ,  1 9 3 8 ) ,  546 .
^ S a u l  R osenzw eig  and Aase Grude K oh t,  "The E x p e r i e n c e  
o f  D u r a t i o n  a s  A f f e c t e d  by N e e d -T e n s io n ,"  J o u r n a l  o f  E x p e r i ­
m e n ta l  P s y c h o lo g y , XVI (D ecem ber, 1 9 3 3 ) ,  748 ,
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t im e  s p e n t  p r e s e n t i n g  an e x te m p o ra n e o u s  s p e e c h ,^  L onger  t im e  
p e r i o d s  w ere  em ployed in  a s t u d y  by V ernon and M c G il l .  Sub­
j e c t s  w ere  c o n f in e d  f o r  v a r y i n g  p e r i o d s  o f  t im e  i n  an u n l i g h t e d ,  
sound t r e a t e d  cham ber f o r  a  mean p e r i o d  o f  5 4 .2 5  h o u r s  and w ere 
in fo rm e d  i n  ad v an ce  t h a t  a  t im e  e s t i m a t i o n  would be  r e q u i r e d
o
o f  them . C la u s e n  em ployed t h e  m ethod o f  v e r b a l  e s t i m a t i o n  
w i th  s c h i z o p h r e n i c  p a t i e n t s .  U s in g  s t i m u l u s  i n t e r v a l s  o f  5 ,
10 , and 15 s e c o n d s ,  t h e  i n v e s t i g a t o r  p r e s s e d  a  t e l e g r a p h  key  
w hich  a c t i v a t e d  e i t h e r  a b u z z e r  o r  a l i g h t  s i g n a l .  I f  t h e  
b u z z e r  was em ployed t o  d e l i n e a t e  t h e  s t i m u l u s  i n t e r v a l ,  C la u s e n  
c l a s s i f i e d  i t  a s  a f i l l e d  i n t e r v a l .  I f  t h e  l i g h t  s t i m u l a t i o n
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was u s e d ,  t h e  i n t e r v a l  was c l a s s i f i e d  a s  u n f i l l e d . ^  As w i l l  
be  d i s c u s s e d ,  t h i s  u se  o f  t h e  t e r m  u n f i l l e d  p e rh a p s  d i f f e r s  
from  t h e  d e f i n i t i o n  t r a d i t i o n a l l y  em p loyed .
The method o f  v e r b a l  e s t i m a t i o n ,  t h e n ,  r e q u i r e s  t h e  
s u b j e c t  t o  make a v e r b a l  e s t i m a t e  i n  c lo c k  t im e  u n i t s  o f  an
^ E r n e s t  H. H e n r ik s o n ,  ” A S tu d y  o f  S ta g e  F r i g h t  and th e  
Judgm ent o f  S p e a k in g  T im e ,"  J o u r n a l  o f  A p p l ie d  P s y c h o lo g y ,
XXXII ( O c to b e r ,  1 9 4 8 ) ,  533 .
2 j a c k  A, V ernon and Thomas E. M c G il l ,  "Time E s t i m a t i o n  
D u r in g  S e n so ry  D e p r i v a t i o n , "  J o u r n a l  o f  G e n e t ic  P s y c h o lo g y ,
LXIX ( J u l y ,  1 9 6 3 ) ,  12 .
3 jo h n  C la u s e n ,  "An E v a l u a t i o n  o f  E x p e r im e n ta l  M ethods 
o f  Time Ju d g m e n t ,"  J o u r n a l  o f  E x p e r im e n ta l  P s y c h o lo g y , XL 
(D ecem ber, 1 9 5 0 ) ,  575 .
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i n t e r v a l  p r e s e n t e d  o p e r a t i v e l y  by  th e  i n v e s t i g a t o r .  C om pari­
son  o f  t h e s e  s t u d i e s  i s  made d i f f i c u l t  by t h e  i n t r o d u c t i o n  o f  
v a r i a b l e s  w h ich  p o s s i b l y  h a v e  e f f e c t s  t h a t  a r e  n o t  c l e a r .
F o r  e x a m p le ,  t h e  s u b j e c t  may o r  may n o t  be in fo rm e d  t h a t  a 
t im e  e s t i m a t e  i s  e x p e c t e d ,  he  may o r  may n o t  be  r e q u i r e d  t o  
p e r fo rm  some t a s k  d u r i n g  t h e  i n t e r v a l  t o  be j u d g e d ,  he  may o r  
may n o t  be  a l lo w e d  t o  u se  c o u n t i n g  d e v i c e s ,  and f i n a l l y ,  t h e  
i n t e r v a l s  th e m s e lv e s  may o r  may n o t  be  f i l l e d  w i t h  some fo rm  
o f  c o n t in u o u s  s t i m u l a t i o n ,  su c h  a s  to n e  o r  l i g h t .  S i m i l a r  
d i f f i c u l t i e s  a r e  e n c o u n te r e d  i n  t h e  e v a l u a t i o n  o f  s t u d i e s  
e m p lo y in g  t h e  o t h e r  m eth o d s  o f  m easu rem en t i n  t im e  p e r c e p t i o n .
The m ethod o f  p r o d u c t i o n  i s  a  r e v e r s a l  o f  t h e  m ethod 
o f  v e r b a l  e s t i m a t i o n .  The i n v e s t i g a t o r  s t a t e s  t h e  d u r a t i o n  o f  
a  d e s i r e d  i n t e r v a l  t o  w h ich  t h e  s u b j e c t  r e s p o n d s  o p e r a t i v e l y  
by  m a rk in g  o f f  h i s  e s t i m a t e  o f  su c h  an i n t e r v a l .  A c l a s s i c  
exam ple  o f  p r o d u c t i o n  i s  s e e n  in  a  s tu d y  by F a lk  and B in d r a .
In  t h i s  s t u d y ,  t h e  s u b j e c t s  w ere  a sk ed  t o  m ark o f f  a  15 seco nd  
i n t e r v a l  by  p r e s s i n g  and r e l e a s i n g  a  k e y  w hich  a c t i v a t e d  a 
t im e  m e a s u r in g  d e v i c e .  D u r in g  t h e  i n t e r v a l  t h e  s u b j e c t s  lo o k ed  
a t  a c o l o r  e x p o sed  on a memory drum and w ere i n s t r u c t e d  n o t  t o  
move a b o u t  o r  o t h e r w i s e  occupy  t h e m s e l v e s . ^  In  a s t u d y  by
^John  L. F a lk  and D a l b i r  B i n d r a ,  " Judgm en t o f  Time as  a 
F u n c t io n  o f  S e r i a l  P o s i t i o n  and S t r e s s , "  J o u r n a l  o f  E x p e r im e n ta l  
P s y c h o lo g y , LXVII ( A p r i l ,  1 9 4 5 ) ,  2 80 .
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L a n g e r ,  W apner, and W ern er ,  t im e  was p e rh a p s  f i l l e d  f o r  t h e  
s u b j e c t .  Each was b l i n d f o l d e d  and p la c e d  on a m ovable  c a r t .
An e l e c t r i c a l l y  o p e r a t e d  c h ro n o m e te r  was c o n n e c te d  t o  a  b u t t o n  
s i t u a t e d  on t h e  c a r t .  The d r i v e  m o to r  o f  t h e  c a r t  was a c t i ­
v a te d  by  t h e  same b u t to iT  and moved th e  c a r t  to w ard  an open 
s t a i r w e l l .  The s u b j e c t s  w ere t e s t e d  i n d i v i d u a l l y  and d e l i n ­
e a t e d  t h e i r  e s t i m a t e  o f  a  f i v e  secon d  i n t e r v a l  by  p r e s s i n g  
and r e l e a s i n g  t h e  b u t t o n . ^  As a p a r t  o f  a s tu d y  by G a rd n e r ,  
s u b j e c t s  w ere  n o t  i n s t r u c t e d  w i th  r e g a r d  t o  how th e y  w ere  t o  
e s t i m a t e  a one m in u te  i n t e r v a l .  A b e l l  was s t r u c k  tw ic e  by 
t h e  s u b j e c t s  t o  mark o f f  t h e i r  e s t i m a t e .  The i n t e r v a l s  w ere
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t im ed  w i th  a s t o p  w a tc h .  H o a g lan d , u s i n g  one s u b j e c t ,  r e ­
q u i r e d  t h a t  a  one m in u te  i n t e r v a l  be  marked o f f  by c o u n t in g
O
a t  an e s t im a t e d  one c o u n t  p e r  s e c o n d .^
B oth  t h e  method o f  p r o d u c t i o n  and t h a t  o f  v e r b a l  e s t i ­
m a t io n  i n v o lv e  t h e  m a n i p u l a t i o n  o f  c lo c k  t im e  u n i t s .  T h a t
^ Jo n a s  L a n g e r ,  Seymour W apner, and H e in z  W ern e r ,  "The 
E f f e c t  o f  D anger upon t h e  E x p e r ie n c e  o f  T im e ,"  A m erican  
J o u r n a l  o f  P s y c h o lo g y , LXXIV (M arch , 1 9 6 1 ) ,  95 .
^ W il l ia m  A. G a rd n e r ,  " I n f l u e n c e  o f  t h e  T h y ro id  Gland 
on t h e  C o n s c io u s n e s s  o f  T im e ,"  A m erican J o u r n a l  o f  P s y c h o lo g y , 
XLVII ( O c to b e r ,  1 9 3 5 ) ,  699.
^Hudson H o a g la n d ,  "The P h y s i o l o g i c a l  C o n t r o l  o f  Ju d g ­
m en ts  o f  D u r a t i o n , "  J o u r n a l  o f  G e n e t ic  P s y c h o lo g y , IX (M arch, 
1 9 3 3 ) ,  269.
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i s ,  t h e  s u b j e c t  i s  r e q u i r e d  t o  v e r b a l i z e  an e s t i m a t i o n  o f  an 
i n t e r v a l  o r  he  i s  r e q u i r e d  t o  p ro d u ce  an i n t e r v a l ,  t h e  l e n g t h  
o f  w hich  h a s  b een  v e r b a l i z e d  by t h e  i n v e s t i g a t o r .  One o f  t h e  
a s p e c t s  o f  t im e  p e r c e p t i o n  upon w hich t h e r e  i s  h ig h  a g re em e n t  
i s  t h a t  t h e  a b i l i t y  t o  d e a l  v e r b a l l y  w i th  c lo c k  t im e  u n i t s  i s  
d e p e n d e n t  upon c u l t u r a l  t r a i n i n g . ^  Cohen s a y s ,  "T em pora l 
p r e c i s i o n ,  h o w e v e r ,  i s  n o t  n e c e s s a r i l y  o f  e q u a l  im p o r ta n c e  i n  
a l l  c i v i l i z e d  c o u n t r i e s . W a l l a c e  and R ab in  w r i t e ,  "The 
r e l a t i o n s h i p  o f  t h e  p e r s o n a l  e x p e r i e n c e s  t o  c o n v e n t i o n a l  u n i t s  
o f  t im e  i s  l e a r n e d  and d e p en d s  upon t h e  c u l t u r a l  s e t t i n g  from  
w hich  a p e r s o n  o r i g i n a t e s .
The f i n a l  two m ethods o f  m easu rem en t i n  t im e  p e r c e p t i o n  
do n o t  depend  upon c lo c k  t im e  u n i t s .  In  t h e  method o f  r e p r o d u c ­
t i o n ,  b o th  t h e  s t i m u l u s  and th e  r e s p o n s e  i n t e r v a l s  a r e  p r e s e n t e d  
o p e r a t i v e l y .  T y p i c a l l y ,  a  s t a n d a r d  i n t e r v a l  i s  p r e s e n t e d  by 
t h e  i n v e s t i g a t o r .  F o r  e x a m p le ,  t h i s  may be a c c o m p lish e d  by 
two c l i c k s  o f  sound (an  u n f i l l e d  i n t e r v a l )  o r  by  a  c o n t in u o u s
^A. R. G i l l i l a n d  and D o ro th y  Hum phreys, "Age, Sex ,
M ethod, and I n t e r v a l  a s  V a r i a b l e s  i n  Time E s t i m a t i o n , "  J o u r n a l  
o f  G e n e t ic  P s y c h o lo g y , L X II I  (S e p te m b e r ,  1 9 4 3 ) ,  175.
2 John  Cohen, "The E x p e r ie n c e  o f  T im e ,"  A c ta  P s y c h o l o g i c a ,  
X (May, 1 9 5 4 ) ,  213 .
^MeIvin W allace  and A lb e r t  I .  Rabin , "Temporal E x p e r i ­
e n c e ,"  P s y c h o lo g ic a l  B u l l e t i n , LVII (May, 1 9 6 0 ) ,  231.
21
sound (a  f i l l e d  I n t e r v a l ) .  The s u b j e c t  h a s  a t  h i s  d i s p o s a l  a 
means o f  c r e a t i n g  a s i m i l a r  i n t e r v a l  w hich  he  em ploys i n  an 
e f f o r t  t o  r e p r o d u c e  t h e  d u r a t i o n  o f  t h e  s t i m u l u s  i n t e r v a l .
The r e a c t i o n  t im e  o f  t h e  s u b j e c t  p r o b a b ly  p l a c e s  
s e v e r e  l i m i t a t i o n s  on t h i s  m ethod when v e r y  s h o r t  i n t e r v a l s  
a r e  s t u d i e d .  The s u b j e c t  s im p ly  i s  u n a b le  t o  move h i s  hand  
r a p i d l y  enough  t o  d e l i n e a t e  t im e  i n t e r v a l s  t h a t  a p p ro x im a te  
t h e  t h r e s h o l d  f o r  d u r a t i o n .  In  d i s c u s s i n g  t h i s ,  D o e h r in g  
s a y s ,  "He c a n n o t  p ro d u c e  i n t e r v a l s  s h o r t e r  t h a n  0 .1  s e c , ,  
s i n c e  h i s  m ax im al t a p p i n g  sp e ed  i s  a b o u t  10 p e r  s e c . " ^
A s tu d y  by  G i l l i l a n d  and Humphreys com pared t h e  
m ethods o f  v e r b a l  e s t i m a t i o n ,  p r o d u c t i o n ,  and r e p r o d u c t i o n .
U s in g  e i g h t  i n t e r v a l s  r a n g i n g  from  9 t o  180 s e c o n d s ,  t h e y  
found  no s i g n i f i c a n t  d i f f e r e n c e s  b e tw ee n  t h e s e  m e th o d s .^  One- 
h a l f  t h e  s u b j e c t s  w ere  i n s t r u c t e d  t o  c o u n t  t h e  s e c o n d s ,  w h i le  
t h e  r e m a in in g  s u b j e c t s  w ere  s p e c i f i c a l l y  i n s t r u c t e d  n o t  t o  
c o u n t .  A n a l y s i s  o f  t h i s  v a r i a b l e  r e v e a l e d  t h a t  t im e  e s t i m a t i o n  
e r r o r s  w e r e ,  " s i g n i f i c a n t l y  s m a l l e r  when th e  s u b j e c t s  w ere  
a l lo w e d  t o  c o u n t .
^D. G. D o e h r in g ,  " A c c u ra c y  and C o n s i s t e n c y  o f  T im e- 
E s t i m a t i o n  by  F o u r  M ethods o f  R e p r o d u c t io n , "  A m erican  J o u r n a l  
o f  P s y c h o lo g y . LXXIV (M arch , 1 9 6 1 ) ,  27 .
^ G i l l i l a n d  and H um phreys, J o u r n a l  o f  G e n e t i c  P s y c h o lo g y , 
L X I I I ,  126.
S i b i d .
22
Hawkes , J o y ,  and Evans com pared t h e  method o f  p ro d u c ­
t i o n  w i th  t h a t  o f  r e p r o d u c t i o n  u n d e r  c o n d i t i o n s  i n  w hich  
c e r t a i n  d r u g s  w ere  a d m i n i s t e r e d  t o  s u b j e c t s .  They found  t h a t  
t im e  e s t i m a t e s  w ere  c o r r e l a t e d  w i th  c e r t a i n  p h y s i o l o g i c a l  
v a r i a b l e s  when t h e  m ethod o f  p r o d u c t i o n  was u s e d , b u t  n o t  
when t h e  m ethod o f  r e p r o d u c t i o n  was em p loy ed . They c o n c lu d e d  
t h a t  f u n d a m e n ta l  d i f f e r e n c e s  may e x i s t  b e tw een  t h e s e  two 
m e th o d s .^
The m ethod o f  c o m p a r iso n  ( d i s c r i m i n a t i o n )  i s  d e s c r i b e d  
by B in d r a  and W aksberg  a s  a v a r i a t i o n  o f  t h e  method o f  r e p r o ­
d u c t i o n .  Two i n t e r v a l s  a r e  p r e s e n t e d  o p e r a t i v e l y  by t h e
e x p e r i m e n t e r .  The s u b j e c t  com pares  t h e s e  two d u r a t i o n s  and
2i n d i c a t e s  w h ich  i s  l o n g e r  th a n  t h e  o t h e r .  I t  sh o u ld  be n o te d
t h a t  t h e  m ethod o f  d i s c r i m i n a t i o n  d o e s  n o t  r e q u i r e  t h a t  c lo c k
f 't im e  u n i t s  be  m a n i p u l a t e d ,  n o r  i s  t h e  s u b j e c t  r e q u i r e d  t o  
d e l i n e a t e  t im e  i n t e r v a l s  o p e r a t i v e l y .  T y p i c a l l y ,  he  i s  p r o ­
v id e d  an a n sw er  s h e e t  on w hich  he  i n d i c a t e s  w h e th e r  t h e  second  
i n t e r v a l  a p p e a re d  lo n g e r  o r  s h o r t e r  th a n  t h e  f i r s t .  The
^Glen R, H aw kes, R o b e r t  J .  T. J o y ,  and Wayne 0 . E v a n s ,  
"A utonom ic E f f e c t s  on E s t i m a t e s  o f  Time; E v id e n c e  f o r  a 
P h y s i o l o g i c a l  C o r r e l a t e  o f  T em pora l E x p e r i e n c e , "  J o u r n a l  o f  
P s y c h o lo g y , LU X  ( J a n u a r y ,  1 9 6 2 ) ,  191 .
^ D a l b i r  B in d r a  and H e len e  W aksberg , "M ethods and 
T e rm in o lo g y  in  S t u d i e s  o f  Time E s t i m a t i o n , "  P s y c h o l o g i c a l  
B u l l e t i n ,  L I I I  (M arch , 1 9 5 6 ) ,  155.
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d i s c r i m i n a t i o n  m ethod t h u s  makes p o s s i b l e  t h e  u se  o f  a  s t i m u l u s  
s e l e c t i o n  p r o c e d u r e  f o r  s c o r i n g ,  p r o d u c in g  a t o t a l  s c o r e  f o r  
e ac h  s u b j e c t  i n  te rm s  o f  c o r r e c t  o r  i n c o r r e c t  r e s p o n s e s .
B la k e ly  u sed  th e  m ethod o f  d i s c r i m i n a t i o n  and s t i m u l u s  s e l e c ­
t i o n  p ro c e d u r e  i n  a  s tu d y  o f  t h e  n o r m a t iv e  t h r e s h o l d s  f o r  
d u r a t i o n s .  He c o n c lu d e d ,  “D i s c r i m i n a t i o n  was t h e  k e e n e s t  when 
th e  v a r i a b l e s  w ere  compared w i th  a s t a n d a r d  o f  0 .6  s e c o n d ." ^  
T h a t i s ,  h i s  s u b j e c t s  w ere  a b le  t o  make f i n e r  d i s c r i m i n a t i o n s  
(more c o r r e c t  r e s p o n s e s )  when a  .6  seco nd  i n t e r v a l  was p a i r e d  
w i th  a n o th e r  i n t e r v a l  t h a n  t h e y  c o u ld  when a .3  seco n d  i n t e r v a l  
was p a i r e d  w i th  a n o th e r  i n t e r v a l .
The e f f e c t  o f  i n t e n s i t y  and q u a l i t y  o f  t h e  s t i m u l u s  on 
a b i l i t y  t o  d i s c r i m i n a t e  t im ed  i n t e r v a l s  was s t u d i e d  by  H enry .
In  t h i s  s t u d y ,  some o f  t h e  p a i r s  o f  i n t e r v a l s  w ere  e q u a l  i n  
d u r a t i o n  and some w ere  u n e q u a l .  C o n t in u o u s  t o n e s  w ere  u sed  t o  
d e l i n e a t e  f i l l e d  i n t e r v a l s  r a n g in g  from  "30  m sec, t o  n e a r l y  
1 /2  s e c .  i n  l e n g t h . E a c h  s u b j e c t  was r e q u i r e d  t o  i n d i c a t e  
w h e th e r  t h e  two t o n e s  o f  eac h  p a i r  w ere  e q u a l  o r  u n e q u a l .  He
^ W ill iam  A. B l a k e ly ,  "The D i s c r i m i n a t i o n  o f  S h o r t  
Empty T em poral I n t e r v a l s , "  (u n p u b l i s h e d  Ph.D . d i s s e r t a t i o n .  
D e p t ,  o f  P s y c h o lo g y ,  U n i v e r s i t y  o f  I l l i n o i s ) ,  p .  73 .
^ F r a n k l i n  M. H en ry ,  " D i s c r i m i n a t i o n  o f  t h e  D u r a t io n  
o f  a S o und ,"  J o u r n a l  o f  E x p e r im e n ta l  P s y c h o lo g y , XXXVIII 
(D ecem ber, 1 9 4 8 ) ,  734 .
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c o n c lu d e d  t h a t  t h e  i n t e n s i t y  w i th  w hich  t h e  s t i m u l u s  i n t e r v a l s  
a r e  p r e s e n t e d  do n o t  a f f e c t  t im e  d i s c r i m i n a t i o n  a b i l i t y . ^
Cowles and F in a n  em ployed t h e  d i s c r i m i n a t i o n  method 
in  a s tu d y  o f  t h e  t im e  p e r c e p t i o n  a b i l i t i e s  o f  w h i te  r a t s . ^
R a ts  w ere  c o n f in e d  in  an a n te -c h a m b e r  f o r  e i t h e r  10 o r  30
se c o n d s  b e f o r e  a  s c r e e n  was r a i s e d  t o  a l l o w  them  i n t o  t h e  t e s t
cham ber. The t e s t  cham ber c o n ta in e d  two e x i t  d o o r s  th ro u g h  
w hich  t h e  r a t s  c o u ld  l e a v e .  One o f  t h e s e  e x i t  d o o r s  le d  t o  
fo o d .  E x i t  th r o u g h  th e  o t h e r  d o o r  d id  n o t  l e a d  t o  re w a rd .  One 
d o o r  h id  t h e  rew ard  f o r  t h e  10 second  i n t e r v a l  and t h e  o t h e r
d o o r  h id  t h e  rew ard  f o r  t h e  30 seco n d  i n t e r v a l .  C o r r e c t
c h o ic e s  c o u ld  a lw ay s  be made i f  t h e  r a t  d i s c r i m i n a t e d  a c c u ­
r a t e l y  b e tw een  t h e  two i n t e r v a l s .  The a u t h o r s  c o n c lu d e  t h a t  
w h i te  r a t s  do h av e  th e  a b i l i t y  t o  d i s c r i m i n a t e  t im e  i n t e r v a l s  
o f  t h e s e  m a g n i tu d e s .^
A nchor e f f e c t s  on t im e  e s t i m a t e s  by t h e  m ethod o f  
d i s c r i m i n a t i o n  was t h e  s u b j e c t  o f  a s tu d y  by  W a lla c e  and R a b in .  
The t e r m  a n c h o r  e f f e c t  r e f e r s  t o  t h e  t e n d e n c y  o f  t h e  s u b j e c t
l l b i d .
2 jo h n  T. Cowles and John  L. F in a n ,  "An Im proved Method 
f o r  E s t a b l i s h i n g  T em poral D i s c r i m i n a t i o n  i n  W hite  R a t s , "
J o u r n a l  o f  P s y c h o lo g y , XI ( A p r i l ,  1 9 4 1 ) ,  337 .
S f b i d .  , 341.
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t o  make a f a v o r e d  r e s p o n s e .  F o r  e x a m p le ,  .8  seco n d  m ig h t  
s e r v e  a s  an a n c h o r  f o r  a  g iv e n  s u b j e c t .  I f  t h e  d i f f e r e n c e  
b e tw een  two t im e d  i n t e r v a l s  d i s c r i m i n a t e d  by h im  i s  l e s s  th a n  
.8  s e c o n d ,  he  w i l l  t e n d  t o  e r r  i n  t h e  d i r e c t i o n  o f  . 8  seco nd  
when m aking  h i s  e s t i m a t e  and v i c e  v e r s a .  The a u t h o r s  s t a t e ,  
"T hese  s t u d i e s  . . . d e m o n s t r a t e  t h e  a n c h o r  e f f e c t  upon t h e  
e s t i m a t i o n  o f  v e r y  b r i e f  i n t e r v a l s  ( u s u a l l y ,  f r a c t i o n s  o f  a 
secon d  t o  a b o u t  two s e c o n d s ) .
An a d d i t i o n a l  v a r i a b l e  w hich  m u st be a c c o u n te d  f o r  
w i th  t h e  em ploym ent o f  t h e  m ethod o f  d i s c r i m i n a t i o n  i s  t h a t  
o f  o r d e r .  Only i n  d i s c r i m i n a t i o n  a r e  two s t i m u l u s  i n t e r v a l s  
p r e s e n t e d .  S in c e  t h e s e  d i f f e r  i n  d u r a t i o n  and c a n n o t  be  p r e ­
s e n t e d  s i m u l t a n e o u s l y ,  t h e  a b i l i t y  o f  t h e  s u b j e c t  t o  d i s c r i m i ­
n a t e  b e tw een  them  may be  a f f e c t e d  by  t h e  o r d e r  i n  w h ich  t h i s  
p r e s e n t a t i o n  o c c u r s .  The e f f e c t  o f  o r d e r  f o r  l o n g e r  i n t e r v a l s  
i s  n o t  c l e a r .  H ow ever, f o r  v e r y  s h o r t  t im e  i n t e r v a l s  t h i s  
e f f e c t  can  be  e l i m i n a t e d  by ran d o m ized  o r d e r . ^
An o v e rv ie w  o f  a l l  f o u r  o f  t h e s e  m etho ds  i n d i c a t e s  
t h a t  b a s i c  t h e o r e t i c a l  d i f f e r e n c e s  e x i s t  b e tw een  them . T h is  
would a p p e a r  t o  be  e s p e c i a l l y  t r u e  w i th  r e g a r d  t o  t h e  v a r i a b l e




o f  v e r b a l i z a t i o n  o f  c lo c k  t im e  u n i t s .  How ever, e x a m in a t io n  o f  
t h e  l i t e r a t u r e  i n d i c a t e s  t h a t  l i t t l e  c o n s i d e r a t i o n  h a s  b een  g iv e n  
t o  t h e s e  p o s s i b l e  d i f f e r e n c e s .  B in d r a  and W aksberg compared t h e  
m e th o d s  o f  v e r b a l  e s t i m a t i o n  p r o d u c t i o n ,  and r e p r o d u c t i o n  and 
t h e i r  t h e o r e t i c a l  u s e s  a s  r e p o r t e d  i n  t h e  l i t e r a t u r e .  They 
w r i t e ,  " T h u s , one i n v e s t i g a t o r  u s e s  t h e  method o f  r e p r o d u c t i o n  
i n  t h e  s tu d y  o f  a  p ro b le m  w h i le  a n o th e r  em ploys t h e  method o f  
v e r b a l  e s t i m a t i o n  f o r  t h e  same p r o b le m ." ^
F i l l e d  and u n f i l l e d  t im e  m ust be  c o n s i d e r e d  w i th  r e g a r d  
t o  a l l  f o u r  o f  t h e  m e th o d s  o f  m ea su re m e n t.  U n f i l l e d  t im e  i s  
d e f i n e d  a s  an i n t e r v a l  d e l i n e a t e d  by  some s i g n a l  su ch  a s  two 
c l i c k s  o f  sound o r  f l a s h e s  o f  l i g h t  w i th  no  s t i m u l a t i o n  co n ­
t i n u i n g  t h r o u g h o u t  t h e  d u r a t i o n  o f  t h e  i n t e r v a l .  F i l l e d  t im e  
h o w e v e r ,  may be  u se d  t o  r e f e r  t o  t h e  p h y s i c a l  c h a r a c t e r i s t i c s  
o f  t h e  i n t e r v a l  o r  i t  may be u sed  t o  r e f e r  t o  t h e  a c t i v i t y  o f  
t h e  s u b j e c t  d u r i n g  t h e  i n t e r v a l  t o  b e  j u d g e d .  An im m edia te  
d i f f i c u l t y  can  be  s e e n  w i th  r e g a r d  t o  t h e  q u e s t i o n  o f  a p p l i c a ­
t i o n  o f  t h i s  te r m  t o  t h e  s u b j e c t  o r  t o  t h e  s t i m u l u s  i n t e r v a l .
The r o l e  o f  a t t e n t i o n  in  e a c h  o f  t h e s e  c o n c e p t s  i s  n o t  c l e a r .
A more b a s i c  d i f f i c u l t y  p e rh a p s  i s  t h e  i n a b i l i t y  t o  e s t a b l i s h
^Bindra and Waksberg, P s y c h o lo g ic a l  B u l l e t i n , L I I I ,
155.
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any i n t e r v a l  w i th  a s s u r a n c e  t h a t  i t  i s ,  i n  f a c t ,  em pty f o r  t h e  
s u b j e c t . 1)2
A lth o u g h  f i l l e d  v e r s u s  u n f i l l e d  t im e  d o e s  n o t  a p p e a r  
t o  be a s i g n i f i c a n t  v a r i a b l e  w i th  r e g a r d  t o  an i n t e r v a l  c r e a t e d  
f o r  s t i m u l a t i o n ,  i n  a n o th e r  a p p l i c a t i o n  i t  d o e s  a p p e a r  t o  have  
s i g n i f i c a n c e .  G u l l i k s e n  s e c u r e d  t im e  e s t i m a t e s  from  s u b j e c t s  
engaged  i n  v a r i o u s  a c t i v i t i e s .  He found  t h a t  t h e  ty p e  o f  
a c t i v i t y  engaged  in  by t h e  s u b j e c t  d id  a f f e c t  t im e  e s t i m a t i o n  
a b i l i t y . 3 T h i s ,  o f  c o u r s e ,  a p p l i e s  t o  l o n g e r  i n t e r v a l s .
I f  t h e  te rm s  f i l l e d  and u n f i l l e d  a r e  d e f i n e d  s t r i c t l y  
i n  te rm s  o f  t h e  s t i m u l u s  i n t e r v a l s ,  l i t t l e  o r  no  e f f e c t  o f  t h i s  
v a r i a b l e  h a s  b e en  fo u n d . Woodrow r e f e r r e d  t o  i n t e r v a l s  o f  v e ry  
s h o r t  d u r a t i o n  and s t a t e d  t h a t  e s s e n t i a l l y  t h e  same r e s u l t s  a r e  
a c h ie v e d  by  t h e  u se  o f  em pty i n t e r v a l s ,  c o n t in u o u s  t o n e ,  o r  
c o n t in u o u s  l i g h t . ^  Hawkes, J o y ,  and Evans r e p o r t  t h a t  e q u iv a ­
l e n t  r e s u l t s  a r e  a c h ie v e d  by th e  u se  o f  c o n t in u o u s  t o n e ,  c o n ­
t i n u o u s  l i g h t ,  o r  c u ta n e o u s  s t i m u l a t i o n . ^
•‘■A. R. G i l l i l a n d ,  J e r r y  H o f e ld ,  and Gordon E c k s t r a n d ,  
" S t u d i e s  i n  Time P e r c e p t i o n , "  P s y c h o l o g i c a l  B u l l e t i n , X L II I  
( J a n u a r y ,  1 9 4 6 ) ,  166.
^ B la k e ly ,  p .  2 .
3
G u l l i k s e n ,  J o u r n a l  o f  E x p e r im e n ta l  P s y c h o lo g y , X, 59 . 
^Woodrow, p .  1235.
^Hawkes, Joy , and E vans, Jou rn a l o f  P s y c h o lo g y , L I I I ,  184,
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A n o th e r  c o n s i d e r a t i o n  w i th  r e g a r d  t o  m easu rem en t in
t im e  p e r c e p t i o n  i s  t h a t  o f  s e x .  G e n e r a l l y ,  e a r l y  s t u d i e s  i n
t h e  f i e l d  found  s i g n i f i c a n t  s e x  d i f f e r e n c e s .  H ow ever, more
r e c e n t  s t u d i e s  a p p e a r  t o  be  i n  a g re em e n t t h a t  s e x  d i f f e r e n c e s
in  t im e  e s t i m a t i o n  do n o t  e x i s t .  The s i t u a t i o n  i s  summed up
by G i l l i l a n d ,  H o f e ld ,  and E c k s t r a n d  d ra w in g  a t t e n t i o n  t o  th e
c u l t u r a l  e f f e c t s  on t im e  p e r c e p t i o n .  They s a y ;
I t  seem s l i k e l y  t h a t  t h e  m odern woman i s  c a l l e d  upon t o  
make t im e  e s t i m a t e s  a s  o f t e n  a s  men. S in c e  t-ime p e r c e p ­
t i o n s  a r e  p r i m a r i l y  d e p e n d e n t  upon l e a r n i n g  t h e  s e x e s  
p r o b a b ly  do n o t  d i f f e r  i n  a b i l i t y  t o  e s t i m a t e  t im e .
In  summary, t h e  f o l l o w in g  f a c t o r s  w ere  c o n s i d e r e d  i n  
c h o o s in g  a method, o f  m easu rem en t t o  be u sed  in  t h i s  s t u d y :
(1 )  t h e  l e n g t h  o f  t h e  i n t e r v a l s  t o  be  e s t i m a t e d ,  (2 )  t h e  u se  
o f  f i l l e d  v e r s u s  u n f i l l e d  t im e ,  (3 )  t h e  e f f e c t  o f  c u l t u r a l  
t r a i n i n g ,  (4 )  t h e  age o f  t h e  s u b j e c t s  t o  be  t e s t e d ,  and (5 )  
s e x .
As s t a t e d  i n  C h a p te r  I ,  t h e  d u r a t i o n s  o f  i n t e r e s t  in  
t h i s  s tu d y  p r o b a b ly  f a l l  w i t h i n  t h e  a p p ro x im a te  r a n g e  o f  .0 8  
second  t o  .1 5 4  s e c o n d .  The e x tre m e  s h o r t n e s s  o f  t h e s e  i n t e r ­
v a l s  r a i s e d  s e r i o u s  q u e s t i o n s  w i th  r e g a r d  t o  t h e  em ploym ent 
o f  t h e  m ethods o f  v e r b a l  e s t i m a t i o n ,  p r o d u c t i o n ,  o r  r e p r o d u c ­
t i o n .  F o r  t h e s e  m ethods t h e  p e r fo rm a n c e  c r i t e r i a  a r e  t h a t
^ G i l l i l a n d ,  H o f e ld ,  and E c k s t r a n d ,  P s y c h o l o g i c a l  
B u l l e t i n ,  X L I I I ,  168.
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c lo c k  t im e  u n i t s  be  v e r b a l i z e d  o r  t h a t  p h y s i c a l  movements o c c u r  
t o  d e l i n e a t e  i n t e r v a l s  o f  t h e s e  m a g n i tu d e s .  I n f o r m a t io n  g a t h ­
e r e d  from  th e  l i t e r a t u r e  - i n d i c a t e d  t h a t  s u b j e c t s  c o u ld  n o t  be  
e x p e c te d  t o  m eet t h e s e  c r i t e r i a  w i th  r e g a r d  t o  v e r y  s h o r t  
i n t e r v a l s .
W ith  r e g a r d  t o  f i l l e d  v e r s u s  u n f i l l e d  t im e ,  t h e  n a t u r e  
o f  sp e e c h  would i n d i c a t e  t h a t  f i l l e d  t im e  would be  m ost a p p ro ­
p r i a t e  a s  t im e  i s  f i l l e d  f o r  a s p e a k e r .  A l th o u g h  a c o n s i d e r ­
a b le  amount o f  c o n f u s i o n  was found  i n  t h e  l i t e r a t u r e  w i th  
r e g a r d  t o  f i l l e d  t im e ,  s t u d i e s  em p lo y in g  v e r y  s h o r t  i n t e r v a l s  
s u g g e s t  t h a t  e q u i v a l e n t  r e s u l t s  a r e  o b t a in e d  w i t h  e i t h e r  
a p p ro a c h .
The l i t e r a t u r e  f u r t h e r  i n d i c a t e d  t h a t  t h e  e f f e c t  o f  
c u l t u r a l  t r a i n i n g  on t im e  e s t i m a t i o n  a b i l i t y  i s  p r o b a b ly  a 
s i g n i f i c a n t  v a r i a b l e ,  th o u g h  i t s  g r e a t e s t  e f f e c t  i s  p r o b a b ly  
se e n  w i th  t h e  u se  o f  v e r b a l  e s t i m a t i o n  and p r o d u c t i o n  s i n c e  
t h e s e  m ethods i n v o lv e  c lo c k  t im e  u n i t s .  In  any e v e n t ,  t h e  
d e g re e  o f  p r e c i s i o n  w i th  w hich  a p e r s o n  t im e s  h i s  d a i l y  
a c t i v i t i e s  p r o b a b ly  h a s  some e f f e c t  on h i s  a b i l i t y  t o  e s t i m a t e  
t im e .
T h ere  i s  g e n e r a l  a g re e m e n t  i n  t h e  more modern l i t e r a ­
t u r e  t h a t  s e x  and age have  l i t t l e  o r  no e f f e c t  on t im e  e s t i m a ­
t i o n  a b i l i t y  o f  t h e  a d u l t .  A b i l i t y  in  t h i s  a r e a  i s  c o n s id e r e d
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as  a d e v e lo p m e n ta l  p r o c e s s  r e a c h i n g  m a t u r i t y  t h e  e a r l y  t e e n a g e .
I n d i c a t i o n s  a r e  t h a t  e s t i m a t i o n  a b i l i t y  r e m a in s  f a i r l y  co n -
1
s t a n t  i n  t h e  a d u l t .
The m ethod o f  d i s c r i m i n a t i o n ,  t h e n ,  was ch o sen  f o r  u se  
in  t h i s  s t u d y .  I t  was found t o  be  a p p r o p r i a t e  i n  te rm s  o f  th e  
l e n g t h  o f  t h e  i n t e r v a l s ,  a v o id a n c e  o f  many o f  t h e  d i f f i c u l t i e s  
in v o lv e d  i n  t h e  u s e  o f  f i l l e d  v e r s u s  u n f i l l e d  t im e ,  and can  
s a t i s f a c t o r i l y  be  em ployed in  te rm s  o f  s e x ,  a g e ,  and c u l t u r a l  
t r a i n i n g  o f  s u b j e c t s .
F a c t o r s  A f f e c t i n g  Time P e r c e p t i o n  
The p h y s i o l o g i c a l  p r o c e s s e s  h av e  b e en  o f  i n t e r e s t  in  
t h e  a r e a  o f  t im e  p e r c e p t i o n  f o r  a num ber o f  y e a r s .  Many 
a t t e m p t s  h ave  b e en  made t o  f i n d  some c o r r e l a t i o n  be tw een  t im e  
e s t i m a t i o n  a b i l i t y  and one o r  more o f  t h e  r h y t h m i c a l  p h y s i o l o g ­
i c a l  p r o c e s s e s .  Some t h e o r e t i c i a n s  h ave  p l a c e d  g r e a t  s t r e s s  
on t h e  a b i l i t y  o f  man t o  e s t i m a t e  t im e  w i t h o u t  r e f e r e n c e  t o  
e x t e r n a l  c u e s  o r  s t i m u l a t i o n .  They h a v e ,  t h e r e f o r e ,  been  
i n t e r e s t e d  i n  f i n d i n g  some e v id e n c e  o f  an i n t e r n a l  t im e  k e e p ­
in g  m echan ism . H oag land  f e e l s  t h a t  su ch  an i n t e r n a l  m echanism  
d o e s  e x i s t  a s  a c h e m ic a l  a c t i o n  o f  t h e  c e n t r a l  n e rv o u s  s y s te m  
and t h a t  th e  i n t e r n a l  t e m p e r a tu r e  o f  t h e  body e x e r t s  a c o n t r o l l i n g
^ W allace  and R a b in ,  P s y c h o l o g i c a l  B u l l e t i n , L V II ,  2 17 .
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i n f l u e n c e  on t h e  sp e ed  o f  t h i s  m ech an ism ,^  H ow ever, o t h e r  
i n v e s t i g a t o r s  h av e  found  no e v id e n c e  o f  su ch  a m echanism , 
G a rd n e r  was u n a b le  t o  show s i g n i f i c a n t  c o r r e l a t i o n  be tw een  
t im e  e s t i m a t i o n  and s e v e r a l  f a c t o r s  w hich  in c lu d e d  a g e ,  p u l s e  
r a t e ,  b a s a l  m e ta b o l i s m ,  and s u r g e r y  when co m p ar in g  s e v e r a l  
g ro u p s  o f  p a t i e n t s  w i th  t h y r o i d  d i f f i c u l t y .
O th e r  i n v e s t i g a t o r s  h ave  been  i n t e r e s t e d  in  th e  p h y s i o ­
l o g i c a l  p r o c e s s e s  i n  an a t t e m p t  t o  f i n d  i n t e r n a l  c u e s  w hich  
a r e  u sed  i n - t i m e  e s t i m a t i o n .  T y p ic a l  o f  t h e s e  i s  a  s tu d y  by 
S c h a e f e r  and G i l l i l a n d .  U s in g  t h e  m ethod o f  v e r b a l  e s t i m a t i o n  
and empty i n t e r v a l s ,  e ac h  s u b j e c t  made e s t i m a t i o n s  o f  i n t e r v a l s  
r a n g in g  from  4 t o  27 s e c o n d s  in  l e n g t h .  M easu rem en ts  were 
a l s o  made o f  p u l s e  r a t e ,  h e a r t  w ork , b r e a t h i n g  w ork , and b lo o d  
p r e s s u r e  c h a n g e s .  As a  seco nd  p a r t  o f  th e  e x p e r im e n t ,  S c h a e f e r  
and G i l l i l a n d  had  t h e i r  s u b j e c t s  r e p e a t  th e  p ro c e d u r e  f o l l o w in g  
s t r e n u o u s  e x e r c i s e .  They c o n c lu d e d  t h a t  no s i g n i f i c a n t  r e l a ­
t i o n s h i p  e x i s t s  be tw een  th e  f i v e  p h y s i o l o g i c a l  p r o c e s s e s  s t u d ­
ie d  and a b i l i t y  t o  e s t i m a t e  t im e  and t h a t  c h a n g e s  i n  t im e  
e s t i m a t i o n  a b i l i t y  d id  n o t  a p p e a r  t o  be r e l a t e d  t o  c h a n g e s  in  
p h y s i o l o g i c a l  c o n d i t i o n s  th r o u g h  e x e r c i s e . ^
^H o ag lan d , J o u r n a l  o f  G e n e t ic  P s y c h o lo g y , IX, 284 .
2
Gardner, American J ou rn a l o f  P sy c h o lo g y , XLVII, 701.
O
S c h a e f e r  and G i l l i l a n d , J o u r n a l  o f  E x p e r im e n ta l  
P s y c h o lo g y . X X III  ( J u l y ,  1 9 3 8 ) ,  551.
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C om paring t h e  d e v e lo p m e n ts  i n  t h e  f i e l d  o f  s p a c e  p e r ­
c e p t i o n  w i th  t h a t  o f  t im e  p e r c e p t i o n ,  G i l l i l a n d ,  H o f e ld ,  and 
E c k s t r a n d  n o t e  t h a t  in  t h e  f i e l d  o f  sp a c e  p e r c e p t i o n  c e r t a i n  
c u e s  have  lo n g  b een  e s t a b l i s h e d  a s  b e in g  d i r e c t  c u e s  u se d  in  
t h a t  p e r c e p t u a l  p r o c e s s .  H ow ever, su c h  i s  n o t  t h e  c a s e  i n  t h e  
a r e a  o f  t im e  p e r c e p t i o n .  They w r i t e :
. . .  no su c h  l i s t  o f  c u e s  h a s  b een  d i s c o v e r e d  f o r  t im e  
p e r c e p t i o n .  In  f a c t ,  a lm o s t  t h e  o p p o s i t e  i s  t r u e .  T h a t  
i s ,  we a r e  h a r d l y  s u r e  o f  any o f  t h e  c u e s  t h a t  a r e  u sed  
in  t im e  p e r c e p t i o n . ^
More r e c e n t l y ,  a t t e n t i o n  h a s  t u r n e d  t o  a s e a r c h  f o r  
f a c t o r s  w hich  may a f f e c t  t h e  a b i l i t y  t o  make t im e  e s t i m a t i o n s .  
S t u d i e s  have  b e e n  r e p o r t e d  on t h e  e f f e c t  on t im e  p e r c e p t i o n  
o f  d a n g e r  ( L a n g e r ,  W apner, and W e rn e r ) ,  a n x i e t y  (S ie g m a n ) ,  
n e e d - t e n s i o n  (R osenzw eig  and K o h t ) ,  s t a g e  f r i g h t  ( H e n r ik s o n ) ,  
s e n s o r y  d e p r i v a t i o n  (V ernon and M c G i l l ) , m u s c u la r  t e n s i o n  
(W eybrew), d ru g s  (H aw kes, J o y ,  and E v a n s ) ,  and o r g a n i c  b r a i n  
damage (D av id so n  and C o h e en ) .
Time e s t i m a t i o n  u n d e r  c o n d i t i o n s  o f  d a n g e r  was s t u d i e d  
by  L a n g e r ,  W apner, and W ern e r .  T h e i r  b l i n d f o l d e d  s u b j e c t s  w ere  
m ounted on a w h ee led  c a r t  o r  p l a t f o r m  pow ered by  an e l e c t r i c  
m o to r .  The e le m e n t  o f  d a n g e r  was i n t r o d u c e d  by  t h e  p r e s e n c e  o f
^ G i l l i l a n d ,  H o f e ld ,  and E c k s t r a n d ,  P s y c h o l o g i c a l  
B u l l e t i n , X L II I  ( J a n u a r y ,  1 9 4 6 ) ,  164.
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an open s t a i r w e l l .  The p l a t f o r m  c o u ld  move o n ly  away from  o r  
to w a rd  th e  s t a i r w e l l .  The s u b j e c t  c o n t r o l l e d  t h e  movement o f  
t h e  p l a t f o r m  by  means o f  a s w i tc h  l o c a t e d  on t h e  r a i l i n g .  An 
e l e c t r i c  t i m e r  was a l s o  c o n t r o l l e d  by t h i s  s w i t c h .  I n s t r u c ­
t i o n s  w ere  t o  p r e s s  t h e  o p e r a t i n g  s w i t c h ,  h o l d i n g  i t  i n  t h e  
o p e r a t i n g  p o s i t i o n  f o r  an e s t i m a t e d  5 s e c o n d s .  The s u b j e c t s  
w ere  i n s t r u c t e d  a l s o  t h a t  c o u n t i n g  s h o u ld  n o t  be u sed  in  m aking  
t h e  e s t i m a t e s .  In  a second  c o n d i t i o n  o f  t h e  e x p e r i m e n t ,  t h a t  
o f  n o - d a n g e r ,  t h e  movement o f  t h e  c a r t  was away from  th e  s t a i r ­
w e l l .  The p l a t f o r m  moved a t  a  c o n s t a n t  sp eed  o f  2 m i l e s  p e r  
h o u r  and two s t a r t i n g  d i s t a n c e s  w ere  u s e d ;  15 f e e t  from  t h e  
s t a i r w e l l  and 20 f e e t  from  th e  s t a i r w e l l .  The a u t h o r s  c o n c lu d e :  
"The m a jo r  r e s u l t s  o f  t h i s  stj^dy a r e  t h a t  t im e  i s  o v e r  e s t i ­
m ated  d u r i n g  d a n g e r  and t h a t  t h e  o v e r e s t i m a t i o n  t e n d s  t o  i n ­
c r e a s e  a s  d a n g e r  i n c r e a s e s .
Siegman u sed  t h e  method o f  v e r b a l  e s t i m a t i o n  and em pty 
i n t e r v a l s  bounded by sound c l i c k s  p ro d u c e d  by  a s t o p  w a tch  in  
h i s  s tu d y  o f  t h e  e f f e c t  o f  a n x i e t y .  H is  s u b j e c t s  ju d g e d  t h e  
d u r a t i o n  o f  two i n t e r v a l s ;  5 s e c o n d s  and 20 s e c o n d s .  A n x ie ty  
was m easu red  by t h e  T a y lo r  M a n i f e s t  A n x ie ty  S c a le  w hich  had  
b een  p r e v i o u s l y  a d m i n i s t e r e d  t o  a l l  s u b j e c t s .  C o r r e l a t i o n s
^ L a n g e r ,  W apner, and W ern er ,  A m erican  J o u r n a l  o f  
P s y c h o lo g y , LXXIV, 96 .
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b e tw ee n  th e  a n x i e t y  s c o r e s  and th e  t im e  e s t i m a t e  s c o r e s  f o r  e ac h  
s u b j e c t  ran g e d  from  .5 8 9  f o r  th e  20 seco nd  i n t e r v a l  t o  ,3 2 6  f o r  
t h e  5 secon d  i n t e r v a l . ^
R osenzw eig  and Koht d e f i n e d  two l e v e l s  o f  n e e d - t e n s i o n  
by  a s k in g  s u b j e c t s  t o  work an u n s o l v a b le  p u z z l e .  In  one i n ­
s t a n c e  t h e  s u b j e c t  was p e r f o r m in g  t h e  a c t i v i t y  f o r  p r a c t i c e  and 
i n  a  seco nd  c o n d i t i o n  he  was t o l d  t h a t  th e  p u z z l e  was p a r t  o f  
a t e s t  o f  i n t e l l i g e n c e .  The s u b j e c t s  w ere  a sk ed  t o  e s t i m a t e  
t h e  l e n g t h  o f  t im e  s p e n t  w o rk in g  on t h e  p u z z l e s .  They w ere n o t  
t o l d  a t  t h e  b e g in n i n g  o f  t h e  e x p e r im e n t  t h a t  a t im e  e s t i m a t e  
would be r e q u i r e d  o f  them . The a u t h o r s  c o n c lu d e d  t h a t  t h e
a b i l i t y  t o  e s t i m a t e  t im e  was a f f e c t e d  by t h e  d e g re e  o f  n e e d -
2t e n s i o n  p r e s e n t  i n  t h e  s i t u a t i o n ,
F a lk  and B in d r a  i n v e s t i g a t e d  th e  e f f e c t  o f  s t r e s s  on 
t h e  a b i l i t y  t o  e s t i m a t e  t im e  i n t e r v a l s .  M easurem ents  s e c u re d  
u n d e r  r e s t  c o n d i t i o n s  w ere  compared w i th  t im e  e s t i m a t i o n  
m ea su re m e n ts  s e c u r e d  a s  t h e  s u b j e c t  was in  a s t a t e  o f  a n t i c i ­
p a t i o n  w i th  r e g a r d  t o  e l e c t r i c  sh o c k .  In  a n o t h e r  p a r t  o f  th e  
s t u d y ,  th e  e f f e c t  o f  s e r i a l  o r d e r  on t im e  e s t i m a t i o n s  was 
s t u d i e d .  T h a t  i s ,  t im e  e s t i m a t i o n s  w ere  made in  b lo c k s  o f
^S iegm an, J o u r n a l  o f  C l i n i c a l  P s y c h o lo g y , X V III ,  104. 
2
XVI, 755 .
^Rosenzweig and Koht, Jo u rn a l o f  E xp er im en ta l P s y c h o lo g y .
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f i v e  ju d g m e n ts  e a c h .  The e x p e r i m e n t a l  q u e s t i o n  in v o lv e d  a 
co m p a r iso n  b e tw ee n  t h e  b l o c k s  o f  ju d g m e n ts  w h ich  came f i r s t  
in  t h e  s e r i e s  w i th  t h o s e  coming l a s t .  The s u b j e c t s  w ere  
a r b i t r a r i l y  d i v id e d  e v e n ly  i n t o  two g r o u p s .  The e x p e r i m e n t a l  
g ro up  r e c e i v e d  (and  e x p e c t e d )  sh o ck  w h i l e  t h e  c o n t r o l  g ro up  
d id  n o t .  T h u s ,  i n  e a c h  b lo c k  th e  e x p e r i m e n t a l  g ro u p  made f i v e  
e s t i m a t i o n s  o f  a 15 second  i n t e r v a l  u s i n g  t h e  m ethod o f  p r o ­
d u c t i o n  and a l s o  made f i v e  e s t i m a t i o n s  u n d e r  t h e  c o n d i t i o n  o f  
s t r e s s .  The r e s u l t s  i n d i c a t e d  t h a t  f o r  t h e  e x p e r i m e n t a l  su b ­
j e c t s  t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  b e tw een  t h e  s t r e s s  
and n o - s t r e s s  t r i a l s .  However, t h e  e f f e c t  o f  s t r e s s  on t im e  
e s t i m a t i o n  i s  c l e a r l y  s e e n  from  th e  f a c t  t h a t  th o u g h  t h e  s e r i a l  
g r a d i e n t s  o f  t h e  two g ro u p s  have  t h e  same s l o p e ,  t h e  g r a d i e n t  
o f  t h e  e x p e r i m e n t a l  g ro u p s  f a l l s  f a r  b e lo w  t h a t  o f  t h e  c o n t r o l  
g r o u p . 1 T h a t  i s ,  t h e  t im e  e s t i m a t i o n  a b i l i t y  o f  t h e  e x p e r i ­
m e n ta l  s u b j e c t s  a p p a r e n t l y  were u n d e r  s t r e s s  a t  a l l  t im e s  
d u r in g  t h e  e x p e r im e n t  w i th  r e g a r d  t o  t h e  e l e c t r i c  sh o c k .
H e n r ik s o n ,  u s i n g  a q u e s t i o n n a i r e  m e thod , d i s c o v e r e d  
t h a t  95% o f  h i s  s t u d e n t s  b e l i e v e d  t h a t  t h e  d e g re e  o f  s t a g e  
f r i g h t  p r e s e n t  a f f e c t e d  t h e  s p e a k e r ' s  e s t i m a t i o n  o f  t im e  s p e n t  
s p e a k i n g . 2 The d e g r e e  o f  s t a g e  f r i g h t  was d e te r m in e d  by t h e
^ F a lk  and B i n d r a ,  J o u r n a l  o f  E x p e r im e n ta l  P s y c h o lo g y .  
LXVII, 2 82 . ---------------------- ----------
2
H e n r ik s o n ,  J o u r n a l  o f  A p p l ie d  P s y c h o lo g y . XXXII, 533.
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u se  o f  a t e n  p o i n t  s c a l e  upon w hich  e a c h  s t u d e n t  ra n k e d  h i m s e l f .  
T h is  r a n k in g  p r o c e d u r e  to o k  p l a c e  j u s t  p r i o r  t o  s p e a k in g  a s  t h e  
s t u d e n t  was g iv e n  a c a rd  on w hich  h i s  s p e a k in g  t o p i c  was l i s t e d .  
At t h e  c o n c l u s i o n  o f  t h e  s p e e c h  t h e  s t u d e n t  made an e s t i m a t e  
o f  t h e  t im e  s p e n t  s p e a k i n g .  A s t o p  w a tch  was u se d  t o  r e c o r d  
t h e  p h y s i c a l  t im e  w h ich  e l a p s e d  d u r i n g  t h e  s p e e c h .  R e s u l t s  i n ­
d i c a t e d  t h a t  t h e  s u b j e c t s  t e n d e d  t o  u n d e r e s t i m a t e  s p e a k in g  
t im e .  How ever, no  r e l a t i o n s h i p  b e tw een  t h e  d e g re e  o f  a n x i e t y  
e x p r e s s e d  and t im e  e s t i m a t i o n  a b i l i t y  was i n d i c a t e d . ^
P e rh a p s  one f a c t o r  t o  be  c o n s i d e r e d  i n  t h e  e v a l u a t i o n  
o f  t h i s  s tu d y  i s  t h a t  t h e  s u b j e c t s  w ere  in fo rm e d  o f  t h e  e x p e r i ­
m e n ta l  p ro c e d u r e  b e f o r e  s p e a k i n g .  T h a t  i s ,  t h e y  knew a s  t h e y  
spoke  t h a t  t h e y  would be  c a l l e d  upon t o  make a t im e  e s t i m a t i o n .  
T h is  p e rh a p s  c r e a t e s  a s i t u a t i o n  s i m i l a r  t o  t h e  m ethod o f  r e ­
p r o d u c t i o n .  I t  would a p p e a r  t h a t  u n d e r  su c h  c o n d i t i o n s ,  i t  
would be  d i f f i c u l t  in d e e d  n o t  t o  o b s e rv e  t im e  c u e s  a s  one s p o k e .
Weybrew i n v e s t i g a t e d  t h e  a b i l i t y  o f  s u b j e c t s  t o  e s t i ­
m ate  t h e  d u r a t i o n  o f  a  43 seco n d  i n t e r v a l  w h i l e  t h e y  g r ip p e d  a 
dynam om eter a t  v a r i o u s  i n t e n s i t i e s .  F iv e  g r i p  i n t e n s i t i e s  
w ere  em ployed by  e a c h  s u b j e c t  r a n g i n g  from  0 t o  2 /3  o f  h i s  
maximum g r i p .  The m ethod u se d  was t h a t  e a c h  s u b j e c t  m a in t a in e d
l l b i d .  , 531 .
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h i s  g r i p  a t  t h e  d e te r m in e d  l e v e l  u n t i l  i n s t r u c t e d  t o  s t o p .  He 
th e n  e s t i m a t e d  t h e  i n t e r v a l  d u r i n g  w hich  th e  g r i p  was h e l d .
The a u th o r  c o n c lu d e d  t h a t  t h e  v a r y i n g  i n t e n s i t y  o f  t h e  h a n d ­
g r i p  was a s s o c i a t e d  w i th  v a r i a t i o n s  i n  t im e  e s t i m a t i o n  a b i l i t y . ^  
The q u e s t i o n  o f  t im e  e s t i m a t i o n  a b i l i t y  d u r i n g  s e n s o r y  
d e p r i v a t i o n  h a s  a l s o  r e c e i v e d  some a t t e n t i o n  i n  t h e  l i t e r a t u r e .  
Vernon and M cG ill  p l a c e d  s u b j e c t s  i n  a  d a r k ,  s o u n d p ro o f  c u b i c l e  
f o r  p e r i o d s  r a n g i n g  from  8 t o  96 h o u r s  a s  a  p a r t  o f  a n o th e r  
i n v e s t i g a t i o n .  No r e p o r t  i s  g iv e n  r e g a r d i n g  t h e  e m o t io n a l  
e f f e c t  o f  t h i s  c o n f in e m e n t .  H ow ever, i t  i s  r e p o r t e d  t h a t  a l l  
s u b j e c t s  e s t i m a t e d  t h e  d u r a t i o n  o f  t h e i r  c o n f in e m e n t  by e x t e r ­
n a l  means su ch  a s  t h e  amount o f  food  r e m a in in g  o r  t h e  d e g re e  
o f  d r y n e s s  o f  a  to w e l  w hich  had been  w e t .  I t  was c o n c lu d e d
t h a t  t h e r e  i s  a  s t r o n g  t e n d e n c y  t o  u n d e r e s t i m a t e  t im e  u n d e r
2c o n d i t i o n s  o f  s e n s o r y  d e p r i v a t i o n .
Hawkes, J o y ,  and E vans n o t e  t h a t  d i f f e r e n c e s  e x i s t  
b e tw een  t h e  v a r i o u s  m e th ods  o f  m easu rem en t i n  t im e  p e r c e p t i o n .  
S p e c i f i c a l l y ,  t h e y  n o t e  t h a t  t im e  e s t i m a t e s  s e c u r e d  by t h e  
m ethod o f  p r o d u c t i o n  depend  i n  l a r g e  m easu re  upon i n t e r n a l  o r
^B enjam in  B. Weybrew, "A c cu ra cy  o f  Time E s t i m a t i o n  
and M u sc u la r  T e n s io n , "  P e r c e p t u a l  and M otor S k i l l s , XVII 
(A u g u s t-D ec em b er , 1 9 6 3 ) ,  118.
^Vernon and M cG ill ,  J ou rn a l o f  G en et ic  P s y c h o lo g y ,
LXIX, 16.
38
p h y s i o l o g i c a l  e v e n t s ,  w h i l e  t im e  e s t i m a t e s  s e c u re d  by t h e  method 
o f  r e p r o d u c t i o n  a p p e a r  t o  depend  upon t h e  e x t e r n a l  e n v i r o n m e n t .^  
S in c e  s t i m u l a t i o n  by d ru g  a f f e c t s  t h e  i n t e r n a l  s t a t e s ,  t h e y  
h y p o th e s iz e d  t h a t  t im e  e s t i m a t e s  by p r o d u c t i o n  would be  a f f e c t e d  
by  d ru g s  w h i l e  t im e  e s t i m a t e s  by  r e p r o d u c t i o n  would n o t .  They 
c o n c lu d e  ;
I t  i s  c o n c lu d e d  t h a t  d u r a t i o n  ju d g m e n ts  w i th  t h e  method 
o f  p r o d u c t i o n ,  i n  w hich  t im e  e s t i m a t e s  a r e  b a se d  upon i n t e r ­
n a l  e v e n t s  ( i f  e x t e r n a l  c u e s  a r e  n o t  a v a i l a b l e ) ,  w i l l  c o r ­
r e l a t e  w i th  r e s p i r a t i o n  r a t e  c h a n g e s  and p e rh a p s  w i th  o t h e r  
i n d i c e s  o f  rh y th m ic  p h y s i o l o g i c a l  a c t i v i t y  su c h  a s  h e a r t  
r a t e .  T em poral ju d g m e n ts  w i th  t h e  method o f  r e p r o d u c t i o n  do 
n o t  s i g n i f i c a n t l y  c o r r e l a t e  w i th  a u to n o m ic a l ly  i n f lu e n c e d  
p h y s i o l o g i c a l  v a r i a b l e s . %
The p o s s i b i l i t y  o f  a s p e c i f i c  d i s o r d e r  i n v o lv i n g  t im e  
p e r c e p t i o n  h a s  b een  d i s c u s s e d  by D av id son  and by Coheen. A d e ­
s c r i p t i v e  s tu d y  i s  p r e s e n t e d  by  D av idson  in  w hich  c a s e  sum m aries 
a r e  r e v ie w e d .  He c o n c lu d e s  t h a t  t im e  a g n o s ia  e x i s t s  a s  a s p e c i f i c  
d i s o r d e r  and l e n d s  h i s  s u p p o r t  t o  t h e  a s su m p t io n  t h a t  man h a s  
some i n t e r n a l  t im e - k e e p in g  o r  c lo c k  m echanism . D av id son  d o es  
n o t  p r e s e n t  any e x p e r i m e n t a l  e v id e n c e .
Coheen found  t h a t  p a t i e n t s  w i th  o r g a n ic  b r a i n  d i s e a s e  
w ere  u n a b le  t o  e s t i m a t e  t im e  a s  a c c u r a t e l y  a s  d id  a g ro u p  o f  
n o rm a ls .  He f i r s t  t e s t e d  a  n o rm a l  g ro u p  u s in g  t h e  method o f
^Hawkes, J o y ,  and E v a n s ,  J o u r n a l  o f  P s y c h o lo g y , L I I I ,  183,
Z ib id . . 191.
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v e r b a l  e s t i m a t i o n .  T ak in g  t h e  m ost v a r i a b l e  o f  t h e s e  s c o r e s ,  
Coheen e s t a b l i s h e d  t h a t  f o r  f o u r  i n t e r v a l s  t h e  n o rm a l  s u b j e c t s  
d id  n o t  v a r y  more th a n  100% o f  t h e  s t i m u l u s  i n t e r v a l .  He th e n  
used  t h i s  a s  a s t a n d a r d  t o  e v a l u a t e  t h e  t im e  e s t i m a t i o n  a b i l i t y  
o f  s u b j e c t s  s u f f e r i n g  from  b r a i n  d i s e a s e .  In  b o th  i n s t a n c e s  
t h e  method o f  v e r b a l  e s t i m a t i o n  was u s e d .  He found  t h a t  o n ly  
32% o f  t h e  e x p e r i m e n t a l  s u b j e c t s  w ere  a b le  t o  make t im e  e s t i ­
m a t io n  ju d g m e n ts  w hich  f e l l  w i t h i n  t h e  l i m i t s  o f  t h e  s t a n d a r d  
s e t  by t h e  n o rm a l s u b j e c t s .  As a  p a r t  o f  t h e  same s t u d y ,
Coheen r e t e s t e d  th e  e x p e r i m e n t a l  s u b j e c t s  a t  a l a t e r  d a t e  and 
a c h ie v e d  r e s u l t s  w hich  a p p ro x im a te d  th e  f i r s t  t e s t .  He a l s o  
t e s t e d  a s m a l l  number o f  p a t i e n t s  a f t e r  e l e c t r i c  shock  t r e a t ­
m en ts  and found  t h a t  i n  th e  p e r i o d  im m e d ia te ly  f o l lo w in g  shock  
t h e  p a t i e n t s '  t im e  e s t i m a t i o n  r e s p o n s e s  w ere e x t r e m e ly  v a r i a b l e .  
T h is  v a r i a b i l i t y  d e c r e a s e d  i n  l a t e r  t e s t i n g  p e r i o d s .  A lso  a s  a 
p a r t  o f  t h i s  s t u d y ,  t h e  t im e  e s t i m a t i o n  a b i l i t y  o f  one 30 y e a r  
o ld  man was t e s t e d  b e f o r e  and a f t e r  p r e f r o n t a l  lo b o to m y . Coheen 
c o n c lu d e d  :
. . .  we f e e l  t h a t  we have  d e m o n s t r a te d  t h a t  i n  d i f f u s e  
c o r t i c a l  d i s e a s e ,  w i th  i t s  a t t e n d a n t  d e t e r i o r a t i o n ,  t h e r e  
a re  m a n i f e s t  v a r y i n g  d e g r e e s  o f  t im e  a g n o s i a ,  a t  l e a s t  
ro u g h ly  p r o p o r t i o n a l  t o  t h e  d e g re e  o f  d e t e r i o r a t i o n . 1
I j a c k  J .  C oheen , " D i s t u r b a n c e s  i n  Time D i s c r i m i n a t i o n  
i n  O rg a n ic  B r a in  D i s e a s e , "  J o u r n a l  o f  N ervous and M e n ta l  D i s -  
o r d e r s ,  CXII (A u g u s t ,  1 9 5 0 ) ,  128,
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Summary
In  t h i s  c h a p t e r  v a r i o u s  m ethods o f  m easu rem en t u sed  in  
t im e  e s t i m a t i o n  e x p e r im e n t s  h av e  b e e n  r e v ie w e d .  Though fu n d a ­
m e n ta l  d i f f e r e n c e s  b e tw een  t h e s e  m ethods a p p e a r  t o  be  i n d i c a t e d ,  
C la u s e n  and Hawkes, J o y ,  and E v a n s ) ,  i n v e s t i g a t o r s  g e n e r a l l y  
h av e  t r e a t e d  them  a s  i f  t h e y  w ere  e q u i v a l e n t  ( B in d ra  and 
W ak sb e rg ) .  The c h a r a c t e r  o f  t h e  s t i m u l u s  i n t e r v a l s  ( f i l l e d  o r  
u n f i l l e d )  d o es  n o t  a p p e a r  t o  a f f e c t  t im e  e s t i m a t e s .  However, 
e s t i m a t e s  o f  l o n g e r  t im e  i n t e r v a l s  a r e  a f f e c t e d  by t h e  m anner 
i n  w hich  th e  s u b j e c t  i s  o c c u p ie d  ( G u l l i k s e n ) .
A lth o u g h  no  cue  o r  s e t s  o f  c u e s  h av e  b een  e s t a b l i s h e d  
a s  p r im a r y  c u e s  i n  t im e  p e r c e p t i o n ,  some v a r i a b l e s  h a v e  b een  
shown t o  h av e  an e f f e c t  on a b i l i t y  t o  e s t i m a t e  t im e .  Among 
t h e s e  a r e  d a n g e r ,  a n x i e t y ,  n e e d - t e n s i o n ,  s e n s o r y  d e p r i v a t i o n ,  
m u s c u la r  t e n s i o n ,  d r u g s ,  and d i f f u s e  c o r t i c a l  d i s e a s e .
CHAPTER I I I
METHOD AND PROCEDURE
The q u e s t i o n s  t h i s  s tu d y  was d e s ig n e d  t o  answ er w ere ;  
(1 )  Do s t u t t e r e r s  d i f f e r  s i g n i f i c a n t l y  from  n o n s t u t t e r e r s  i n  
t h e  a b i l i t y  t o  make l i m i n a l  d i s c r i m i n a t i o n s  b e tw ee n  t im ed  
i n t e r v a l s  u n d e r  t h e  c o n d i t i o n  o f  n o - a n x i e t y ? ,  (2 )  Do s t u t t e r ­
e r s  d i f f e r  s i g n i f i c a n t l y  from  n o n s t u t t e r e r s  i n  t h e  a b i l i t y  t o  
make l i m i n a l  d i s c r i m i n a t i o n s  b e tw een  t im ed  i n t e r v a l s  u n d e r  t h e  
c o n d i t i o n  o f  a n x i e t y ? ,  (3 )  F o r  s t u t t e r e r s ,  do t im e  d i s c r i m i n a ­
t i o n  s c o r e s  u n d e r  t h e  c o n d i t i o n  o f  a n x i e t y  d i f f e r  s i g n i f i c a n t l y  
from  t im e  d i s c r i m i n a t i o n  s c o r e s  u n d e r  t h e  c o n d i t i o n  o f  n o ­
a n x i e t y ? ,  (4 )  F o r  n o rm a l  s p e a k e r s ,  do  t im e  d i s c r i m i n a t i o n  
s c o r e s  u n d e r  t h e  c o n d i t i o n  o f  a n x i e t y  d i f f e r  s i g n i f i c a n t l y
from  t im e  d i s c r i m i n a t i o n  s c o r e s  u n d e r  t h e  c o n d i t i o n  o f  n o -----
a n x i e t y ? ,  and (5 )  I s  t h e r e  a s i g n i f i c a n t  r e l a t i o n s h i p  be tw een  
t im e  d i s c r i m i n a t i o n  a b i l i t y  and d i s f l u e n c y  o f  sp e ec h ?
S u b j e c t s
S i x t y  s u b j e c t s ,  e q u a l l y  d i v id e d  i n t o  two g r o u p s ,  were
u t i l i z e d  i n  t h i s  s t u d y .  The e x p e r i m e n t a l  g ro u p  c o n s i s t e d  o f
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t h i r t y  p e r s o n s  r a n g i n g  in  age from  14 t o  46 y e a r s ,  w i th  a 
m edian  age  o f  20 y e a r s ,  who were c o n s id e r e d  by th e m s e lv e s  and 
t h e i r  e n v iro n m e n t  t o  be  s t u t t e r e r s .  The g ro u p  was composed 
o f  28 m a le s  and 2 f e m a le s .
A s u b j e c t  was a c c e p te d  f o r  t h e  e x p e r i m e n t a l  g ro u p  i f  
he was r e c e i v i n g ,  o r  had r e c e i v e d ,  sp e e c h  t h e r a p y  f o r  s t u t t e r ­
in g  o r  r e v e a l e d  a s e l f - d i a g n o s i s  o f  s t u t t e r i n g  d u r i n g  th e  
c o u r s e  o f  an i n i t i a l  i n t e r v i e w .  O th e r  c r i t e r i a  w ere  t h e  ab ­
se n c e  o f  s i g n i f i c a n t  h e a r i n g  l o s s  and t h e  a b se n c e  o f  any  a d d i ­
t i o n a l  c l i n i c a l  sp e e c h  p ro b le m . The sp e e c h  o f  e a c h  s u b j e c t  
was e v a l u a t e d  d u r i n g  th e  i n i t i a l  i n t e r v i e w  and an a u d io m e t r i c  
h e a r i n g  s c r e e n i n g  t e s t  was a d m i n i s t e r e d  i f  more t h a n  one y e a r  
had  e l a p s e d  s i n c e  t h e  s u b j e c t  had r e c e i v e d  h e a r i n g  s c r e e n i n g  
s e r v i c e s .  The a u d io m e t r i c  h e a r i n g  s c r e e n i n g  t e s t  em ployed h a s  
b e en  d e s c r i b e d  by  Newby. He w r i t e s :
A t e c h n iq u e  r e f e r r e d  t o  a s  t h e  "sw eep” t e s t  h a s  been  
d e v is e d  t o  e n a b le  i n d i v i d u a l  s c r e e n i n g  a t  a r a p i d  r a t e .
In  t h e  sweep t e s t  th e  a u d i o m e t r i s t  s e t s  t h e  h e a r i n g - l o s s  
d i a l  o f  t h e  a u d io m e te r  a t  a  f i x e d  l e v e l ,  u s u a l l y  15 dB, 
and th e n  " sw eep s"  from  low th ro u g h  h ig h  f r e q u e n c i e s ,  
c h e c k in g  t o  s e e  i f  t h e  s u b j e c t  i s  r e s p o n d in g  a t  e a c h  
f r e q u e n c y . !
O b s e r v a t io n s  o f  sp e e c h  were made i n d i v i d u a l l y  i n  a 
c o n v e r s a t i o n a l  s e t t i n g .  The o c c u r r e n c e  o f  any sp e e c h  d e v i a t i o n .
^Hayes Newby, A u d io lo g y :  P r i n c i p l e s  and P r a c t i c e
(New Y ork: A p p l e t o n - C e n t u r y - C r o f t s , I n c . ,  1 9 5 8 ) ,  p .  208 .
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o t h e r  t h a n  t h o s e  a s s o c i a t e d  w i th  s t u t t e r i n g ,  f e l t  by t h e  
e x p e r i m e n t e r  t o  be  o f  c l i n i c a l  s i g n i f a n c e  was n o te d  and t h a t  
s u b j e c t  e l i m i n a t e d  from  f u r t h e r  p a r t i c i p a t i o n .
The c o n t r o l  g roup  was m atched  w i th  t h e  e x p e r i m e n t a l  
g rou p  a c c o r d in g  t o  a g e ,  s e x ,  ar.d em ploym ent s t a t u s .  G i l l i l a n d  
and Humphreys f e l t  t h a t  th e  c u l t u r a l  t r a i n i n g  o f  an i n d i v i d u a l  
may be  r e l a t e d  t o  h i s  a b i l i t y  i n  t im e  p e r c e p t i o n . ^  In  v ie w  o f  
t h i s ,  t h e  s u b j e c t s  i n  t h i s  s tu d y  w ere  m atched  on t h e  b a s i s  o f  
o c c u p a t i o n .  S in c e  m ost o f  th e  e x p e r i m e n t a l  s u b j e c t s  w ere  
s t u d e n t s ,  m a tc h in g  on t h i s  f a c t o r  was n o t  d i f f i c u l t .  F iv e  o f  
t h e  e x p e r i m e n t a l  s u b j e c t s  were n o n - s t u d e n t s .  F o r  e a c h  o f  
t h e s e  a c o n t r o l  s u b j e c t  was found whose o c c u p a t io n  com pared 
w i th  t h a t  o f  t h e  e x p e r i m e n t a l  s u b j e c t  i n  te rm s  o f  t h e  amount 
o f  v e r b a l  o u t p u t  and th e  ty p e s  o f  s p e a k in g  s i t u a t i o n s  e n ­
c o u n te r e d .  F o r  e x am p le ,  one o f  t h e  e x p e r i m e n t a l  s u b j e c t s  was 
a b u i W i n g  c o n t r a c t o r  w i th  s e v e r a l  e m p lo y e e s .  T h is  s u b j e c t  
was m atched  w i th  a  c o n t r o l  s u b j e c t  o f  t h e  same age  and s e x  who 
s u p e r v i s e d  s e v e r a l  em p lo y ees  i n  a  r e t a i l  s t o r e .
The age r a n g e  o f  t h i s  g ro u p  was 14 t o  45 y e a r s  w i th  a 
m ed ian  age o f  20 y e a r s .  C r i t e r i a  f o r  s e l e c t i o n  o f  t h e  c o n t r o l  
g ro u p  w ere  s i m i l a r  t o  t h e  e x p e r i m e n t a l  g ro u p  e x c e p t  f o r  an
^ G i l l i l a n d  and Hum phreys, J o u r n a l  o f  G e n e t i c  P s y c h o lo g y . 
L X I I I ,  125.
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a b s e n c e  o f  any  c l i n i c a l  s p e e c h  p ro b le m  i n c l u d i n g  s t u t t e r i n g .
In  summary,  t h e  e x p e r i m e n t a l  s u b j e c t s  were  s t u t t e r e r s  
who p r e s e n t e d  no d i f f i c u l t i e s  o f  h e a r i n g  o r  a s s o c i a t e d  s p e e c h  
d i s o r d e r s  and t h e  c o n t r o l  s u b j e c t s  were  s i m i l a r  e x c e p t  f o r  
t h e  a b s e n c e  o f  s t u t t e r i n g .
The T e s t  I n s t r u m e n t
The t e s t  i n s t r u m e n t  employed i n  t h e  m easu rem en t  o f  t im e  
d i s c r i m i n a t i o n  a b i l i t y  o f  e a c h  s u b j e c t  was t h e  "Time" s e c t i o n  
o f  t h e  S e a s h o r e  M e asu re s  o f  M u s ic a l  T a l e n t s . ^  T h i s  t e s t  c o n ­
s i s t s  o f  a d i s c  r e c o r d i n g  f rom  which  50 p a i r s  o f  t im e d  i n t e r ­
v a l s  can  be  p r e s e n t e d .  Each p a i r  i s  f o l l o w e d  by a p a u s e  t o  
a l l o w  t im e  f o r  t h e  s u b j e c t  t o  make a p a p e r  and p e n c i l  r e s p o n s e .  
The i n t e r v a l s  o f  e a c h  p a i r  a r e  p r e s e n t e d  c o n s e c u t i v e l y .  A l l  
t h e  i n t e r v a l s  a r e  f i l l e d  and c o n s i s t  o f  a  c o n t i n u o u s  p u r e  t o n e  
w i t h  f r e q u e n c y  h e l d  c o n s t a n t  a t  440  c y c l e s  p e r  s e c o n d .  A 
s t a n d a r d  o f  . 8  seco nd  i s  employed a s  t h e  d u r a t i o n  o f  one o f  
t h e  t o n e s  o f  e a c h  p a i r . 2  As t h e  t e s t  p r o g r e s s e s  t h e  d i f f e r ­
e n c e  i n  d u r a t i o n  b e tw ee n  t h e  s t a n d a r d  i n t e r v a l  and t h e  v a r i a b l e
^ C a r l  E. S e a s h o r e ,  Don L e w is ,  and J o s e p h  G. S a e t v e i t ,  
Manual;  S e a s h o r e  M e asu res  o f  M u s ic a l  T a l e n t s  (2d e d .  r e v . ;
New York:  P s y c h o l o g i c a l  C o r p o r a t i o n ,  1 9 6 0 ) .
2
J o s e p h  G. S a e t v e i t ,  Don L e w is ,  and C a r l  E. S e a s h o r e ,  
R e v i s i o n  o f  t h e  S e a s h o r e  M e asu re s  o f  M u s ic a l  T a l e n t s  ( U n i v e r s i t y  
o f  Iowa S tu d ie s ) ,  LXV ( O c t o b e r ,  1 9 4 0 ) ,  20 .
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i n t e r v a l  becomes p r o g r e s s i v e l y  s m a l l e r .  T hese  d i f f e r e n c e s  
r a n g e  f rom  . 3 0  seco nd  a t  t h e  b e g i n n i n g  o f  t h e  t e s t  t o  .05  
second  a t  t h e  c o n c l u s i o n . ^
D u r in g  t h e  p a u s e  b e tw een  t h e  p a i r s  o f  i n t e r v a l s ,  t h e  
s u b j e c t  i n d i c a t e d  h i s  r e s p o n s e  on an answ er  s h e e t  o f  t h e  IBM 
t y p e .  T h is  fo rm  may be found  i n  Appendix  A. The s u b j e c t  
i n d i c a t e d  w h e t h e r  t h e  second  t o n e  o f  e a c h  p a i r  was l o n g e r  
(L) o r  s h o r t e r  (S)  t h a n  t h e  f i r s t .  S c o r i n g  o f  t h e  t e s t  was 
f a c i l i t a t e d  by t h e  u se  o f  a  s c o r i n g  k e y .  The s c o r e  f o r  e a c h  
s u b j e c t  was t a b u l a t e d  by c o u n t i n g  t h e  number o f  e r r o r s  i n c u r r e d  
i n  making  t h e  50 c h o i c e s .
P r o c e d u r e
Each s u b j e c t  was s e e n  i n d i v i d u a l l y  f o r  one i n t e r v i e w .  
D u r in g  t h i s  i n t e r v i e w  an a t t e m p t  was made t o  p u t  t h e  s u b j e c t  
a t  e a s e ,  t o  o b s e r v e  h i s  s p e e c h  b e h a v i o r ,  and t o  r e c o r d  i d e n t i ­
f y i n g  i n f o r m a t i o n  such  a s  name, a d d r e s s ,  b i r t h d a t e ,  l e v e l  o f  
e d u c a t i o n ,  t y p e  o f  o c c u p a t i o n ,  and d a t e  o f  t e s t .  I n q u i r y  was 
made r e g a r d i n g  p r e v i o u s  a u d i o m e t r i c  h e a r i n g  t e s t s  and a s c r e e n i n g  
t e s t  a t  t h e  15 d e c i b e l  l e v e l  was a d m i n i s t e r e d  t o  t h o s e  s u b j e c t s  
whose h e a r i n g  had n o t  b e e n  a u d i o m e t r i c a l l y  s c r e e n e d  i n  t h e  p a s t  
y e a r .  A B e l t o n e  A u d io m e te r  (Model 10-A) was employed t o  t e s t
^ S e a s h o r e ,  L e w is ,  and S a e t v e i t ,  Manual  . . . ,  p .  4 ,
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by  sweep c h eck  a t  t h e  l e v e l s  o f  500 ,  1 , 0 0 0 ,  2 , 0 0 0 ,  4 , 0 0 0  and 
8 ,0 0 0  c y c l e s  p e r  s e c o n d .  S u b j e c t s  who f a i l e d  t o  r e s p o n d  a t  two 
o r  more f r e q u e n c i e s  i n  one e a r  o r  a t  a  s i n g l e  f r e q u e n c y  i n  b o t h  
e a r s  were  e l i m i n a t e d  f rom  t h e  s t u d y .
F o l l o w i n g  t h e  h e a r i n g  t e s t ,  t h e  t im e  d i s c r i m i n a t i o n  
t e s t  was a d m i n i s t e r e d .  The r e c o r d  d i s c  u se d  was H8-OP-4915 
p ro d u ce d  by t h e  P s y c h o l o g i c a l  C o r p o r a t i o n  and was p l a y e d  on a 
300 VC Record P l a y e r  m a n u f a c t u r e d  by t h e  A u d i o t r o n i c s  C o r p o r a ­
t i o n ,  N o r th  H o l lyw ood ,  C a l i f o r n i a .  The s u b j e c t  was s e a t e d  a t  
a  t a b l e  s i x  t o  e i g h t  f e e t  f rom  t h e  r e c o r d  p l a y e r  and l i s t e n e d  
i n  a f r e e - f i e l d  s i t u a t i o n .  A l l  t e s t i n g  rooms were  j u d g e d  by 
t h e  i n v e s t i g a t o r  t o  be  q u i e t  enough f o r  t h e  e x p e r i m e n t .  I t  
was f e l t  t h a t  i n  no  i n s t a n c e  was t h e  t e s t i n g  im p a i r e d  by  d i s ­
t r a c t i n g  n o i s e s .
A t im e  d i s c r i m i n a t i o n  t e s t  answ er  s h e e t  and a copy o f  
i n s t r u c t i o n s  were  handed  t o  t h e  s u b j e c t .  The f o l l o w i n g  i n s t r u c ­
t i o n s  were  r e a d  by t h e  s u b j e c t  w h i l e  t h e  i n v e s t i g a t o r  p r e p a r e d  
f o r  t h e  a d m i n i s t r a t i o n  o f  t h e  t e s t .  The p r i n t e d  i n s t r u c t i o n s  
were  :
You a r e  g o in g  t o  t a k e  a  t im e  t e s t .  When t h e  r e c o r d  i s  
p l a y e d  you w i l l  h e a r  p a i r s  o f  t o n e s .  As you l i s t e n  t o  
e a c h  p a i r  o f  t o n e s  you w i l l  n o t e  t h a t  t h e y  a r e  j u s t  a l i k e  
e x c e p t  t h a t  one l a s t s  l o n g e r  t h a n  t h e  o t h e r .
You w i l l  j u d g e  w h e t h e r  t h e  second  t o n e  o f  e a c h  p a i r  i s  
l o n g e r  o r  s h o r t e r  t h a n  t h e  f i r s t .  Remember -  i f  t h e
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second  t o n e  i s  s h o r t e r ,  mark t h e  s p a c e  u n d e r  t h e  l e t t e r  
(S )  on t h e  answ er  s h e e t .  I f  t h e  second  t o n e  i s  l o n g e r ,  
mark t h e  s p a c e  u n d e r  t h e  l e t t e r  (L ) .
T here  w i l l  a lw ay s  be a d i f f e r e n c e  -  so  i f  you d o n ’ t  know, 
g u e s s .  Any q u e s t i o n s ?  A few p a i r s  o f  t o n e s  w i l l  be 
p l a y e d  so  you w i l l  know vdiat t o  l i s t e n  f o r .  L e t ’ s l i s t e n  
t o  a  few f o r  p r a c t i c e . ^
The s u b j e c t  t h e n  l i s t e n e d  t o  f o u r  p a i r s  o f  t o n e s  c h o s e n  a t  
random from  t h e  t e s t .  He was a g a i n  rem inded  t o  j u d g e  on t h e  
b a s i s  o f  t h e  second  t o n e  o f  e a c h  p a i r  and t o  d e c i d e  w h e t h e r  i t  
was o f  a l o n g e r  o r  s h o r t e r  d u r a t i o n  t h a n  t h e  f i r s t .  The i n ­
s t r u c t i o n s  were  d i s c u s s e d  u n t i l  t h e  s u b j e c t  i n d i c a t e d  u n d e r ­
s t a n d i n g  o f  t h e  p r o c e d u r e .  The e n t i r e  t e s t  r e c o r d i n g  was t h e n  
p l a y e d  w i t h o u t  i n t e r r u p t i o n .  At t h e  c o n c l u s i o n  o f  t h e  t e s t ,  
t h e  answ er  s h e e t  was c o l l e c t e d  f rom  t h e  s u b j e c t .
N e x t ,  a r e c o r d i n g  was made o f  t h e  s p e e c h  o f  e a c h ' s u b ­
j e c t .  One p u r p o s e  f o r  m aking  t h e  r e c o r d i n g s  was t o  i n d u c e  a 
s t a t e  o f  a n x i e t y  w i t h i n  t h e  s u b j e c t .  I n s t r u c t i o n s  were  d e s i g n e d  
t o  imply  t h a t  e a c h  r e c o r d i n g  would be examined by a g ro u p  o f  
e x p e r t s .  A second  p u r p o s e  was t o  f u r n i s h  t h e  raw m a t e r i a l  f o r  
t a b u l a t i o n  o f  s p e e c h  d i s f l u e n c y .  Two t a s k s  were  p r e s e n t e d :  
t o  t a l k  a b o u t  a v o c a t i o n  and t o  t e l l  a  s t o r y  i n  r e s p o n s e  t o  a 
s t i m u l u s  p i c t u r e .  R e c o r d in g s  were o b t a i n e d  i n  t h e  f o l l o w i n g  
m anner ,  u s i n g  a W o l le n s a k  Tape R e c o r d e r ,  Model 1570 and S c o t c h
^A f u l l  s e t  o f  i n s t r u c t i o n s  w i l l  be found i n  A ppend ix  B.
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b r a n d ,  m a g n e t i c  t a p e .
A c a r d  w i t h  p r i n t e d  i n s t r u c t i o n s  were  g i v e n  t o  t h e
s u b j e c t  t o  r e a d .  The i n s t r u c t i o n s  were a s  f o l l o w s :
In  t h e  s t u d y  o f  s p e e c h  i t  i s  o f t e n  n e c e s s a r y  t o  make a 
r e c o r d i n g  o f  a  p e r s o n  s p e a k i n g .  T hese  r e c o r d i n g s  can  
t h e n  be  exam ined  by an e x p e r t  o r  p l a y e d  f o r  an a u d i e n c e  
t o  d e t e r m i n e  t h e  e f f e c t  o f  t h e  s p e e c h  on them .  Speak 
r i g h t  i n t o  t h e  m ic ro p h o n e  so  we can  r e c o r d  a l l  t h e  
d e t a i l s .
You w i l l  t a l k  a b o u t  y o u r  v o c a t i o n  w h i l e  i t  i s  r e c o r d e d  
by t h e  t a p e  r e c o r d e r .  You may t e l l  how you g o t  y o u r  j o b ,  
what  s o r t s  o f  t h i n g s  you u s u a l l y  d o ,  why you c h o s e  t h i s  
j o b ,  o r  a n y t h i n g  e l s e  you would l i k e  t o  s a y .  I f  you w ish  
you may t a l k  a b o u t  a j o b  you e x p e c t  t o  h a v e  i n  t h e  f u t u r e .
I t  i s  i m p o r t a n t  t h a t  you t a l k  t h e  way you u s u a l l y  d o .  You 
w i l l  h a v e  a m in u t e  o r  s o  t o  p l a n  \d ia t  you w an t  t o  s a y .
Any q u e s t i o n s ?
S u b j e c t s  n o t  r e g u l a r l y  employed w ere  r e q u e s t e d  t o  d i s c u s s  t h e i r  
p a r t - t i m e  employment  o r  any v o c a t i o n a l  i n t e r e s t .  I t  was s t r e s s e d  
t h a t  t h e  i n v e s t i g a t o r  d e s i r e d  t h a t  t h e  s u b j e c t  c o n t i n u e  t a l k i n g  
u n t i l  he  was s t o p p e d .  The s u b j e c t  was t h e n  i n s t r u c t e d  r e g a r d i n g  
t h e  t e c h n i q u e s  o f  m ak ing  a t a p e  r e c o r d i n g .  In  m os t  i n s t a n c e s  
t h e  e x p e r i m e n t a l  s u b j e c t s  were  f a m i l i a r  w i t h  t a p e  r e c o r d e r s .
Most o f  t h e  c o n t r o l  s u b j e c t s ,  h o w e v e r ,  had  had  no  e x p e r i e n c e  
w i t h  t a p e  r e c o r d e r s .
The s u b j e c t  was t h e n  g i v e n  one m in u t e  t o  p r e p a r e  h i s  
r e m a r k s .  A s t o p  w a tc h  was u se d  t o  t im e  a c t i v i t i e s .  I f  t h e  
s u b j e c t  was u n a b l e  t o  c o n t i n u e  s p e a k i n g  f o r  a f u l l  t h r e e  
m i n u t e s  t h e  i n v e s t i g a t o r  p rom pted  him by a s k i n g  q u e s t i o n s
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a p p r o p r i a t e  t o  h i s  i n t e r e s t .  A f u l l  t h r e e  m in u te  s p e e c h  sam ple  
v a s  s e c u r e d  f rom  e a c h  s u b j e c t .
The seco n d  p a r t  o f  t h e  s p e e c h  sam ple  i m m e d ia te ly  f o l ­
lowed t h e  f i r s t .  A s t i m u l u s  p i c t u r e ,  c a r d  #10 f rom  t h e  T h em at ic  
A p p e r c e p t i o n  T e s t , ^  and an a d d i t i o n a l  i n s t r u c t i o n  c a r d  were  
handed  t o  t h e  s u b j e c t .
Next  -  you w i l l  make up a  d r a m a t i c  s t o r y  a b o u t  t h i s  p i c t u r e  
and t e l l  y o u r  s t u d y  a lo u d  so  i t  c a n  be  r e c o r d e d .  I t  i s  
s u g g e s t e d  t h a t  you b e g i n  by t e l l i n g  a  s t o r y  a b o u t  w ha t  you 
s e e ;  t h e n  t e l l  a b o u t  t h e  p r o b a b l e  e v e n t s  l e a d i n g  up t o  t h e  
p i c t u r e ,  and f i n a l l y ;  t e l l  a b o u t  t h e  c o u r s e  o f  e v e n t s  which 
w i l l  p r o b a b l y  h a p p en  a f t e r  t h e  p i c t u r e .
You w i l l  h a v e  a b o u t  a m in u te  t o  p r e p a r e  what  you want  t o  
s a y .  Any q u e s t i o n s ?
I t  was e m p h a s iz e d  t h a t  a  s t o r y  a b o u t  t h e  p i c t u r e  was d e s i r e d
n o t  s im p ly  a d e s c r i p t i o n  o f  t h e  p i c t u r e .  The s u b j e c t  was
a l lo w e d  one m in u t e  p r e p a r a t i o n  t i m e ,  a f t e r  which  t h e  r e c o r d i n g
b e g a n .  P r o m p t in g  q u e s t i o n s  were  a g a i n  employed i f  t h e  s u b j e c t
f a i l e d  t o  r e c o r d  a f u l l  t h r e e  m in u te  s a m p le .  C o n s i d e r a b l y  more
p r o m p t in g  was needed  d u r i n g  t h i s  t a s k  t h a n  was needed  d u r i n g
t h e  f i r s t  t a s k .
F o l l o w i n g  t h e  r e c o r d i n g  o f  t h e  second  p a r t  o f  t h e  
s p e e c h  s a m p le ,  t h e  s u b j e c t  was g i v e n  a second  answ er  s h e e t  and 
t h e  t im e  d i s c r i m i n a t i o n  t e s t  was a d m i n i s t e r e d  a second  t i m e .
^H. A. M urray ,  Manual f o r  t h e  T h em a t ic  A p p e r c e p t i o n  
T e s t  (C am b r idg e ;  H a rv a rd  U n i v e r s i t y  P r e s s ,  1 9 4 3 ) .
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The p r i n t e d  i n s t r u c t i o n s  w e re :
Now you w i l l  t a k e  t h e  t im e  t e s t  a g a i n .  Remember -  t h e  
t o n e s  w i l l  be h e a r d  i n  p a i r s .  I f  t h e  second  o f  t h e  two 
t o n e s  i s  s h o r t e r ,  mark t h e  s p a c e  u n d e r  t h e  l e t t e r  ( S ) .
I f  t h e  seco n d  t o n e  i s  l o n g e r ,  mark t h e  s p a c e  u n d e r  t h e  
l e t t e r  ( L ) .  Ready? Go.
The same p r o c e d u r e ,  a s  e a r l i e r  d e s c r i b e d ,  was f o l l o w e d ,  w i th
t h e  e x c e p t i o n  t h a t  sam ple  p a i r s  o f  i n t e r v a l s  were  n o t  p l a y e d
p r i o r  t o  p r e s e n t a t i o n  o f  t h e  t e s t  a s  a w ho le .
The f i n a l  e x p e r i m e n t a l  t a s k  r e q u i r e d  t h e  s u b j e c t  t o
r e a d  a 300 word p a s s a g e  (Append ix  C ) .  The p r i n t e d  i n s t r u c t i o n s
were :
Read t h i s  p a s s a g e  o f  m a t e r i a l  a s  you o r d i n a r i l y  would .  
Remember t o  sp e a k  d i r e c t l y  i n t o  t h e  m ic ro p h o n e .
The s u b j e c t ' s  r e a d i n g ,  w i t h o u t  p r a c t i c e ,  was r e c o r d e d  f o l l o w i n g
t h e  same p r o c e d u r e  a s  d e s c r i b e d  f o r  t h e  e a r l i e r  r e c o r d i n g s .
The e n t i r e  e x p e r i m e n t a l  p r o c e d u r e  t o o k  a p p r o x i m a t e l y  45
m i n u t e s  f o r  e a c h  s u b j e c t .
T r e a tm e n t  o f  D a ta  
The raw d a t a  o f  t h i s  s t u d y  c o n s i s t e d  o f  120 co m p le te d  
t im e  d i s c r i m i n a t i o n  t e s t  an sw er  s h e e t s  (2 f o r  e a c h  s u b j e c t )  and 
60 t a p e  r e c o r d e d  s p e e c h  s a m p le s .  The t r e a t m e n t  o f  t h e s e  d a t a  
were  a s  f o l l o w s :
1. Time d i s c r i m i n a t i o n  t e s t s . I d e n t i c a l  p r o c e d u r e s  
were  used  i n  t h e  t r e a t m e n t  o f  a l l  t im e  d i s c r i m i n a t i o n  t e s t  d a t a .
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Each answ er  s h e e t  was f i r s t  examined t o  d e t e r m i n e  t h a t  e a c h  o f  
t h e  50 i t e m s  had b e en  answered  and t h a t  o n l y  one r e s p o n s e  was 
marked f o r  e a c h  i t e m .  A l l  t h e  t e s t  d a t a  were  a c c e p t a b l e  w i t h  
r e g a r d  t o  t h e s e  c r i t e r i a .
Each a n sw er  s h e e t  was t h e n  hand s c o r e d  by  means o f  t h e  
a c c e p t e d  s c o r i n g  k e y .  To f a c i l i t a t e  f u r t h e r  a n a l y s i s  o f  t h e  
d a t a ,  t h e  number o f  i n c o r r e c t  r e s p o n s e s  were  t a b u l a t e d  and r e ­
c o rd e d  a s  t h e  raw s c o r e  f o r  e a c h  s u b j e c t .  T h e re  were  two 
answ er  s h e e t s  (one  f o r  e a c h  t e s t  c o n d i t i o n )  f o r  e a c h  s u b j e c t .
Care  was t a k e n  t o  i n s u r e  t h a t  s c o r e s  were  r e c o r d e d  a c c u r a t e l y  
w i t h  r e g a r d  t o  s u b j e c t  and c o n d i t i o n .
2 .  D i s f l u e n c y c The t h r e e  p a r t  s p e e c h  sam ple  r e c o r d e d  
by e a c h  s u b j e c t  was t r e a t e d  a s  a  vAiole. Each r e c o r d i n g  was 
p l a y e d  f o r  i n s p e c t i o n  on t h e  same t a p e  r e c o r d e r  u se d  t o  c o l l e c t  
t h e  d a t a .  A Roby m e c h a n i c a l  hand t a l l y  c o u n t e r  was u se d  t o  
f a c i l i t a t e  t h e  c o u n t i n g  o f  words  and d i s f l u e n c i e s .  S e c t i o n s  
o f  t h e  t a p e  were  r e p l a y e d  a s  n e c e s s a r y  t o  i n s u r e  a c c u r a c y .
The r e c o r d i n g s  were  f i r s t  m o n i t o r e d  t o  d e t e r m i n e  t h e  
t o t a l  number o f  words  f o r  e a c h  s u b j e c t ,  i n c l u d i n g  t h e  300 word 
r e a d i n g  p a s s a g e .  No word was c o u n te d  u n l e s s  i t  c o n t r i b u t e d  t o  
t h e  sm o o th ,  c o n t i n u o u s  f l o w  o f  i n t e n d e d  t h o u g h t .  F o r  e x a m p le ,  
t h e  r e a d i n g  p a s s a g e  was c o u n te d  a s  300 words  r e g a r d l e s s  o f  t h e  
a c t u a l  number o f  words  p ro d u ce d  i n  t h e  a t t e m p t  t o  r e a d  t h e  p a s s a g e .
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Each t a p e  was m o n i t o r e d  t w i c e  t o  d e t e r m i n e  t h e  t o t a l  
number o f  d i s f l u e n c i e s  p r o d u c e d  by  e a c h  s u b j e c t .  The a v e r a g e  
o f  t h e s e  two d i s f l u e n c y  c o u n t s  was employed i n  t h e  c a l c u l a t i o n  
o f  t h e  d i s f l u e n c y  r a t e  p e r  100 w o rd s .
I n s t a n c e s  o f  d i s f l u e n c y  were  i d e n t i f i e d  by  means o f  t h e  
c a t e g o r i e s  o f  d i s f l u e n c y  d e s c r i b e d  by  J o h n s o n . ^  However ,  no  
e f f o r t  was made t o  t a l l y  d i s f l u e n c i e s  a c c o r d i n g  t o  t y p e ,  s i n c e  
t h e  m ea su re  o f  i n t e r e s t  i n  t h i s  s t u d y  was s im p ly  t h e  t o t a l  
number o f  d i s f l u e n c i e s .
The c a t e g o r y  o f  i n t e r j e c t i o n s  o f  s o u n d s ,  s y l l a b l e s , 
w o r d s ,  o r  p h r a s e s  i n c l u d e d  any m a t e r i a l  r e c o r d e d  by t h e  s u b j e c t  
w hich  was e x t r a n e o u s  t o  t h e  c o n t i n u o u s ,  smooth f l o w  o f  s p e e c h  
w h e t h e r  i t  be i n  t e r m s  o f  t h e  t h o u g h t  e x p r e s s e d  o r  i n  t e r m s  o f  
m e c h a n i c a l  p r o d u c t i o n .
The c a t e g o r i e s  o f  p a r t  word r e p e t i t i o n s ,  word r e p e t i ­
t i o n s ,  o r  p h r a s e  r e p e t i t i o n s  i n c l u d e d  a l l  r e p e a t e d  m a t e r i a l  
i n c l u d i n g  r e p e t i t i o n s  o f  i n t e r j e c t i o n s  o r  o t h e r  t y p e s  o f  d i s ­
f l u e n c i e s .
R e v i s i o n s  i n c l u d e d  i n s t a n c e s  i n  which  a s t a t e m e n t  was 
b e g u n ,  t h e n  r e v i s e d  i n t o  a d i f f e r e n t  b u t  c o m p le t e  t h o u g h t .
^W endel l  J o h n s o n ,  "M easurem ent  o f  O r a l  R e ad in g  and 
S p e a k in g  R a te  and D i s f l u e n c y  o f  A d u l t  Male and Fem ale  S t u t t e r ­
e r s  and N o n s t u t t e r e r s , "  J o u r n a l  o f  Speech and H e a r i n g  D i s o r d e r s , 
Monograph S upp lem en t  V I I  ( J u n e ,  1 9 6 1 ) ,  3 - 4 .
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The c a t e g o r y  o f  i n c o m p l e t e  p h r a s e s  i n c l u d e d  i n s t a n c e s  i n  which 
t h e  r e v i s i o n  d id  n o t  i n v o l v e  t h e  s t a t e m e n t  o f  a  d i f f e r e n t ,  
c o m p le t e  t h o u g h t .  I n c o m p le t e  p h r a s e s  o r  r e v i s i o n s  were  n o t  
c o u n te d  a s  i n s t a n c e s  o f  i n t e r j e c t i o n s .  However, i f  t h e  o r i g i ­
n a l  s t a t e m e n t  was r e p e a t e d  i n  whole  o r  p a r t ,  i t  was c o u n te d  as  
one o r  more i n s t a n c e s  o f  r e p e t i t i o n .
The c a t e g o r y  o f  b r o k e n  words i n v o lv e d  i n s t a n c e s  i n  
which  a  word was i n t e r r u p t e d  f o r  any r e a s o n ,  b u t  t h e n  c o n t i n u e d  
w i t h o u t  r e p e t i t i o n  o r  r e v i s i o n .
The f i n a l  c a t e g o r y ,  t h a t  o f  p r o l o n g e d  s o u n d s , i n v o lv e d  
any i n s t a n c e  i n  w hich  t h e  i n v e s t i g a t o r  f e l t  t h a t  t h e  s u b j e c t  
p r o l o n g e d  a sound u n n e c e s s a r i l y .
The r e l i a b i l i t y  o f  t h e  i n v e s t i g a t o r ' s  a b i l i t y  t o  i d e n ­
t i f y  i n s t a n c e s  o f  d i s f l u e n c y  was e s t a b l i s h e d  i n  a p r e - t e s t  
s i t u a t i o n .  Speech sa m p le s  were  s e c u r e d  f rom  f i v e  p e o p l e ,  t h r e ^ |  
n o rm a l  s p e a k e r s  and two s t u t t e r e r s ,  a c c o r d i n g  t o  t h e  p r o c e d u r e  
o u t l i n e d  a b o v e .  Two d i s f l u e n c y  c o u n t s  were  made f rom  t h e s e  
s a m p le s  by t h e  i n v e s t i g a t o r .  The second  c o u n t  f o l lo w e d  t h e  
f i r s t  by n o t  l e s s  t h a n  a 30 day  i n t e r v a l .  The f o r m u la  employed 
t o  d e t e r m i n e  r e l i a b i l i t y  was:  In d e x  o f  a g r e e m e n t . ^  T h i s  i n d e x
i s  found by d i v i d i n g  t h e  number o f  d i s f l u e n c i e s  which  o c c u r r e d
l l b i d . ,  5 .
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on t h e  same words i n  b o t h  c o u n t s  by t h e  s q u a r e  r o o t  o f  t h e  
p r o d u c t  o f  t h e  t o t a l  number o f  d i s f l u e n c i e s  o c c u r r i n g  i n  e a c h  
c o u n t .  The in d e x  o f  a g re e m e n t  f o r  t h i s  p r e - t e s t  s t u d y  was 
found t o  be  .9 5  which  com pares  f a v o r a b l y  w i t h  p u b l i s h e d  r e p o r t s  
o f  d i s f l u e n c y  c o u n t  r e l i a b i l i t y .  Young r e p o r t e d  an in d e x  o f  
ag re e m e n t  o f  . 9 7 . ^ S a n d e r  used  a s l i g h t l y  d i f f e r e n t  f o r m u la  
and r e p o r t e d  a s e I f - a g r e e m e n t  i n d e x  o f  . 9 6 . 2
A d i s f l u e n c y  raw  s c o r e  was computed f o r  e a c h  s u b j e c t  
by c a l c u l a t i n g  t h e  r a t e  o f  d i s f l u e n c y  p e r  100 words  u s i n g  t h e  
f o r m u la ;  R = W/100 f  D. In  t h i s  f o r m u la  (R) e q u a l s  r a t e  p e r  
100 w o r d s ,  (D) e q u a l s  t h e  t o t a l  number o f  d i s f l u e n c i e s ,  and (W) 
e q u a l s  t h e  t o t a l  number o f  w o rd s .  T h i s  r e s u l t  was t h e n  rounded  
t o  t h e  n e a r e s t  whole  number .
The s i x t y  d i s f l u e n c y  s c o r e s  r e s u l t i n g  f rom  t h e  above 
p r o c e d u r e  ran g e d  f rom  1 t o  109 d i s f l u e n c i e s  p e r  100 w o rd s .  The 
m edian  s c o r e  o f  t h i s  d i s t r i b u t i o n  was 8.
To f a c i l i t a t e  f u r t h e r  a n a l y s i s ,  t h e  s i x t y  d i s f l u e n c y  
s c o r e s  were  a r b i t r a r i l y  d i v i d e d  i n t o  n i n e  d i s f l u e n c y  g r o u p s ,
^ M a r t in  A, Young, " P r e d i c t i n g  R a t i n g s  o f  S e v e r i t y  o f  
S t u t t e r i n g , "  J o u r n a l  o f  Speech  and H e a r i n g  D i s o r d e r s , Monograph 
S upp lem en t  V I I  ( J u n e ,  1 9 6 1 ) ,  36 .
^ E r i c  K. S a n d e r ,  " R e l i a b i l i t y  o f  t h e  Iowa Speech  D i s ­
f l u e n c y  T e s t , "  J o u r n a l  o f  Speech  and H e a r in g  D i s o r d e r s , Mono­
g r a p h  S upp lem en t  V I I  ( J u n e ,  1 9 6 1 ) ,  24.
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Group I  c o n t a i n e d  t h o s e  s u b j e c t s  found  t o  h a v e  t h e  l o w e s t  r a t e  
o f  d i s f l u e n c y ,  w h i l e  t h o s e  w i t h  t h e  h i g h e s t  r a t e  w ere  p l a c e d  
i n  Group IX. The numbers  o f  c a s e s  f a l l i n g  i n t o  e a c h  g ro u p  
were  a s  f o l l o w s :  Group I  ( 8 ) ,  Group I I  ( 1 1 ) ,  Group I I I  ( 7 ) ,
Group IV ( 5 ) ,  Group V ( 6 ) ,  Group VI ( 5 ) ,  Group V I I  ( 6 ) ,  Group 
V I I I  ( 6 ) ,  and Group IX ( 6 ) .
A n a l y s i s  o f  D a ta  
The d e s i g n  o f  t h i s  s t u d y  makes p o s s i b l e  t h e  u s e  o f  
a n a l y s i s  o f  v a r i a n c e  a s  an a i d  i n  t h e  e x a m i n a t i o n  o f  t h e  d a t a .
The e x p e r i m e n t a l  d e s i g n  c h o s e n  was t h e  two f a c t o r  e x p e r i m e n t  
w i t h  r e p e a t e d  m e a s u r e s  on one f a c t o r .  The m o d e ls  f o l l o w e d  a r e  
t h o s e  p r e s e n t e d  and d i s c u s s e d  by W i n e r . ^  With  r e g a r d  t o  t h e  
o v e r - a l l  c o m p a r i s o n s  b e tw e e n  s t u t t e r e r s  and n o n s t u t t e r e r s  t h e  
r e p r e s e n t e d  v a r i a b l e s  were  : (1 )  Groups ( s t u t t e r e r s  v s .  c o n t r o l s )
and (2 )  C o n d i t i o n s  ( t e s t  c o n d i t i o n  I  v s .  t e s t  c o n d i t i o n  I I ) .
E x a m in a t io n  o f  t h e  d a t a  f o r  s i m p le  e f f e c t s  was f a c i l i -
O
t a t e d  by employment  o f  S t u d e n t ’ s t  s t a t i s t i c .  The r e p r e s e n t e d  
v a r i a b l e s  were  : (1 )  s t u t t e r e r s  v s .  n o n s t u t t e r e r s  ( t e s t  c o n d i ­
t i o n  I  o n l y ) ,  (2 )  s t u t t e r e r s  v s .  n o n s t u t t e r e r s  ( t e s t  c o n d i t i o n  I I
^B. J .  W in e r ,  S t a t i s t i c a l  P r i n c i p l e s  i n  E x p e r i m e n t a l  
D e s ig n  (New Y ork :  M cGraw-Hil l  Book Company, I n c . ,  1 9 6 2 ) ,  p .  302.
^ I b i d . , p .  4 0 .
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o n l y ) ,  (3 )  t e s t  c o n d i t i o n  I  v s .  t e s t  c o n d i t i o n  I I  ( s t u t t e r e r s  
o n l y ) ,  and ( 4 )  t e s t  c o n d i t i o n  I  v s .  t e s t  c o n d i t i o n  I I  (n o n ­
s t u t t e r e r s  o n l y ) .
To t e s t  f o r  a p o s s i b l e  r e l a t i o n s h i p  b e tw ee n  d i s f l u e n c y  
o f  s p e e c h  and t h e  a b i l i t y  t o  d i s c r i m i n a t e  t im e  i n t e r v a l s  t h e  
two f a c t o r  a n a l y s i s  o f  v a r i a n c e  d e s i g n  f o r  r e p e a t e d  m e a s u r e s  
was a l s o  u s e d .  The r e p r e s e n t e d  v a r i a b l e s  w e re :  (1 )  d i s f l u e n c y  
g r o u p s  ( g r o u p  I  v s .  g ro u p  I I  . . . v s .  g ro u p  IX) and (2 )  c o n d i ­
t i o n s  ( t e s t  c o n d i t i o n  I  v s .  c o n d i t i o n  I I ) .
CHAPTER IV
RESULTS
In  t h i s  s t u d y  t h e  a b i l i t y  o f  s t u t t e r e r s  and n o n s t u t ­
t e r e r s  t o  d i s c r i m i n a t e  b e tw ee n  p a i r e d  t im e  i n t e r v a l s  was 
com pared .  A l s o ,  i n v e s t i g a t i o n  o f  t h e  p o s s i b l e  r e l a t i o n s h i p  
be tw een  d i s f l u e n c y  o f  s p e e c h  and t im e  d i s c r i m i n a t i o n  a b i l i t y  
was made.  S u b j e c t s  were  28 male  and 2 f e m a le  s t u t t e r e r s  
m atched  w i t h  a l i k e  number o f  n o n s t u t t e r e r s .  M a tch in g  was 
on t h e  b a s i s  o f  a g e ,  s e x ,  and employment s t a t u s .  The median  
age  o f  b o t h  g r o u p s  was 20 y e a r s .
A t e s t  o f  t im e  d i s c r i m i n a t i o n  a b i l i t y  was a d m i n i s t e r e d  
t w i c e  t o  e a c h  s u b j e c t .  In  t e s t  c o n d i t i o n  1, t h e  n o - a n x i e t y  
c o n d i t i o n ,  t h e  a d m i n i s t r a t i o n  o f  t h e  t im e  d i s c r i m i n a t i o n  t e s t  
was n o t  a s s o c i a t e d  w i t h  s p e a k i n g ,  w h i l e  t e s t  c o n d i t i o n  11 was 
a s s o c i a t e d  w i t h  s p e a k i n g  i n t o  a t a p e  r e c o r d e r .  The s p e e c h  
s a m p le s ,  r e c o r d e d  i n  a s s o c i a t i o n  w i th  c o n d i t i o n  11,  p r o v i d e d  
t h e  raw d a t a  f rom  which  c a l c u l a t i o n  o f  r a t e  o f  d i s f l u e n c y  was 
made f o r  e a c h  s u b j e c t .
The e x p e r i m e n t a l  q u e s t i o n s  f o r  which  a n sw ers  were
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so u g h t  w e re :  (1 )  Do s t u t t e r e r s  d i f f e r  s i g n i f i c a n t l y  f rom non­
s t u t t e r e r s  i n  t h e  a b i l i t y  t o  make l i m i n a l  d i s c r i m i n a t i o n s  b e ­
tween t im ed  i n t e r v a l s  u n d e r  c o n d i t i o n  I  ( n o - a n x i e t y ) ? ,  (2 )  Do 
s t u t t e r e r s  d i f f e r  s i g n i f i c a n t l y  f rom  n o n s t u t t e r e r s  i n  t h e  
a b i l i t y  t o  make l i m i n a l  d i s c r i m i n a t i o n s  b e tw ee n  t im ed  i n t e r v a l s  
u n d e r  c o n d i t i o n  I I  ( a n x i e t y ) ? ,  (3 )  F o r  s t u t t e r e r s ,  do  t im e  
d i s c r i m i n a t i o n  s c o r e s  u n d e r  c o n d i t i o n  I  d i f f e r  s i g n i f i c a n t l y  
f rom  t im e  d i s c r i m i n a t i o n  s c o r e s  u n d e r  c o n d i t i o n  I I ? ,  (4 )  F o r  
n o rm a l  s p e a k e r s ,  do t im e  d i s c r i m i n a t i o n  s c o r e s  u n d e r  c o n d i t i o n  
I  d i f f e r  s i g n i f i c a n t l y  f rom  t im e  d i s c r i m i n a t i o n  s c o r e s  u n d e r  
c o n d i t i o n  I I ? ,  and ( 5 )  I s  t h e r e  a s i g n i f i c a n t  r e l a t i o n s h i p  b e ­
tween t im e  d i s c r i m i n a t i o n  a b i l i t y  and d i s f l u e n c y  o f  sp eech?
T a b le  1 sum m arizes  t h e  d a t a  o b t a i n e d  f rom  t h e  60 s u b ­
j e c t s  w i t h  r e g a r d  t o  t im e  d i s c r i m i n a t i o n  a b i l i t y .  I n c lu d e d  
a r e  t h e  r a n g e ,  mean, ànd s t a n d a r d  d e v i a t i o n  f o r  e a c h  group  
u n d e r  e a c h  o f  t h e  two c o n d i t i o n s .  The mean s c o r e s  a r e  p r e s e n t e d  
i n  t e r m s  o f  t h e  number o f  e r r o r s .  The t e s t  c o n s i s t e d  o f  50 
p a i r s  o f  t o n e s .  Each p a i r  was t o  be d i s c r i m i n a t e d  i n  t e rm s  o f  
d u r a t i o n .  The t o t a l  p o s s i b l e  s c o r e ,  t h e r e f o r e ,  was 50 e r r o r s .
I t  can  be  n o te d  f rom T a b le  1 t h a t  t h e  v a l u e s  u n d e r  
t e s t  c o n d i t i o n  I  ( n o - a n x i e t y )  f o r  e a c h  g ro u p  e x ce ed  t h o s e  
a c h ie v e d  u n d e r  t e s t  c o n d i t i o n  I I  ( a n x i e t y ) .  T h a t  i s ,  b o th  
s t u t t e r e r s  and n o n s t u t t e r e r s  made a g r e a t e r  mean number o f  t im e
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d i s c r i m i n a t i o n  e r r o r s  and showed g r e a t e r  v a r i a b i l i t y  u n d e r  t h e  
f i r s t  t e s t  c o n d i t i o n  t h a n  t h e y  d i d  u n d e r  t h e  s e c o n d .  F u r t h e r  
c o n s i d e r a t i o n  o f  t h e  d a t a  f o r  t e s t  c o n d i t i o n  I  o n ly  i n d i c a t e s  
t h a t  t h e  s t u t t e r e r s  a c h i e v e d  t h e  h i g h e s t  mean s c o r e  and t h e  
g r e a t e s t  v a r i a b i l i t y .
T a b le  1 . The summary o f  t h e  t im e  d i s c r i m i n a t i o n  t e s t  d a t a  o f  
a l l  s u b j e c t s  i n  t e r m s  o f  e r r o r  s c o r e s ,  show ing  t h e  r a n g e ,  mean,  
and s t a n d a r d  d e v i a t i o n  o f  e a c h  g ro u p  f o r  e a c h  o f  t h e  two t e s t  
c o n d i t i o n s .
N o - a n x i e t y  C o n d i t i o n A n x i e ty  C o n d i t i o n
Groups Range Mean S.D. Range Mean S .D ,
S t u t t . 5 - 3 5 1 3 ,7 3 6 . 9 0 2 - 2 2 10 .77  4 . 9 5
N o n s t u t t . 1 - 2 4 1 0 .0 3 4 . 3 8 2 - 1 8 9 .6 7  4 . 2 5
T a b le  2 p r e s e n t s  s t a n d a r d i z a t i o n  d a t a  f rom  t h e  t im e  
d i s c r i m i n a t i o n  s e c t i o n  o f  t h e  S e a s h o r e  M e asu re s  o f  M u s i c a l  
T a l e n t s  showing  t h e  s t a n d a r d i z a t i o n  g r o u p ,  number o f  c a s e s ,  
mean, and s t a n d a r d  d e v i a t i o n .  C om par ison  o f  t h e  d a t a  i n  
T a b le  1 w i t h  t h a t  i n  T a b le  2 i n d i c a t e s  t h a t  t h e  d i s t r i b u t i o n s  
o f  t im e  d i s c r i m i n a t i o n  s c o r e s  o f  t h i s  s t u d y  a r e  r o u g h l y  com­
p a r a b l e  t o  t h e  n o r m a t i v e  d a t a  a v a i l a b l e  f o r  t h i s  t e s t  o f  t im e  
d i s c r i m i n a t i o n .
E x a m in a t io n  o f  t h e  d a t a  p r e s e n t e d  i n  T a b l e  I  r e v e a l s  
some d i s p a r i t y  among t h e  d i s t r i b u t i o n s  o f  t im e  d i s c r i m i n a t i o n  
s c o r e s  w i t h  r e g a r d  t o  fo rm  and h o m o g e n e i ty  o f  v a r i a n c e .
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S p e c i f i c a l l y ,  i t  can  be  s e e n  f rom  T a b le  I  t h a t  t h e  r a n g e  and 
s t a n d a r d  d e v i a t i o n  o f  t h e  d i s t r i b u t i o n  o f  s t u t t e r e r s  ( t e s t  
c o n d i t i o n  I )  a r e  somewhat e x c e s s i v e  a s  compared t o  t h e  o t h e r  
d i s t r i b u t i o n s .  W ith  r e g a r d  t o  fo rm ,  a l l  f o u r  o f  t h e  d i s t r i ­
b u t i o n s  show some t e n d e n c y  to w ard  p o s i t i v e  s k e w n e ss .  However,  
t h i s  skew ness  i s  somevdiat g r e a t e r  f o r  t h e  d i s t r i b u t i o n  o f  
s t u t t e r e r s  ( t e s t  c o n d i t i o n  I ) .
T a b le  2 . S t a n d a r d i z a t i o n  d a t a  i n  t e r m s  o f  e r r o r  s c o r e s  f rom  
t h e  t im e  d i s c r i m i n a t i o n  s e c t i o n  o f  t h e  S e a s h o r e  M easures  o f  
M u s i c a l  T a l e n t s . 1
Group_ N Mean S.D.
G ra d es  9 -  12 4316 9 .7 0 * 5 . 1
* T h is  s c o r e  c o n v e r t s  t o  4 0 . 3  c o r r e c t  
a s  shown i n  t h e  o r i g i n a l  d a t a .
r e s p o n s e s
The q u e s t i o n  o f  a c c e p t a b i l i t y  o f  t h e  fo rm s  o f  d i s t r i ­
b u t i o n s  s u b j e c t e d  t o  a n a l y s i s  o f  v a r i a n c e  t e c h n i q u e s  h a s  b een  
d i s c u s s e d  by L i n d q u i s t ,  W alker  and Levi, and by  W ine r .  The c o n ­
c l u s i o n  which  t h e s e  d i s c u s s i o n s  a p p e a r  t o  p o i n t  up i s  t h a t  t h e  
F - t e s t  i s  r o b u s t  w i t h  r e g a r d  t o  t h e  sh a p e  o f  t r e a t m e n t  d i s t r i ­
b u t i o n s ,  e s p e c i a l l y  i n  i n s t a n c e s  i n  w h ich  a l l  t h e  t r e a t m e n t  
d i s t r i b u t i o n s  h a v e  a  t e n d e n c y  t o  be o f  s i m i l a r  s h a p e .
^ S e a s h o r e ,  L e w is ,  and S a e v e i t ,  Manual  . . . ,  p .  10.
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W alker  and Lev d i s c u s s  f a c t o r s  i n f l u e n c i n g  t h e  F - d i s -  
t r i b u t i o n .  They c o n c l u d e ,  , , i f  t h e  d i s t r i b u t i o n  o f  t h e  
t r a i t  d o e s  n o t  d e p a r t  t o o  r a d i c a l l y  f rom t h e  n o r m a l ,  t h e  d i s ­
t r i b u t i o n  o f  t h e  v a r i a n c e  r a t i o  w i l l  r e s e m b le  t h e  F - d i s t r i b u -  
t i o n  u n d e r  t h e  e x p e r i m e n t a l  c o n d i t i o n s  d e s c r i b e d  above .
Winer i n c l u d e s  b o t h  t h e  form o f  d i s t r i b u t i o n s  and 
h o m o g e n e i ty  o f  v a r i a n c e  i n  a d i s c u s s i o n  o f  t h e  s t r u c t u r a l  
m odel  f o r  s i n g l e  f a c t o r  e x p e r i m e n t s .  He s t a t e s :
The m a g n i tu d e  o f  t y p e  I  e r r o r  i s  n o t  s e r i o u s l y  a f f e c t e d  
i f  t h e  d i s t r i b u t i o n s  d e p a r t  m o d e r a t e l y  f rom  n o r m a l i t y  o r  
i f  t h e  p o p u l a t i o n  v a r i a n c e s  d e p a r t  m o d e r a t e l y  f rom  e q u a l i t y ;  
i . e . , t h e  t e s t  i s  r o b u s t  w i t h  r e s p e c t  t o  t h e  a s s u m p t io n s  
o f  n o r m a l i t y  o f  d i s t r i b u t i o n  and h o m o g e n e i ty  o f  e r r o r  
v a r i a n c e . 2
L i n d q u i s t  r e f e r s  t o  t h e  work o f  N o r ton  w i t h  r e g a r d  t o  
t h e  form o f  t h e  d i s t r i b u t i o n  and h o m o g en e i ty  o f  v a r i a n c e .  He 
s t a t e s :
The r e s u l t s  o f  t h e  N o r ton  s t u d y  s h o u ld  be  e x t r e m e l y  
g r a t i f y i n g  t o  anyone who h a s  used  o r  who c o n t e m p l a t e s  
u s i n g  t h e  F - t e s t  o f  a n a l y s i s  o f  v a r i a n c e  i n  e x p e r i m e n t a l  
s i t u a t i o n s  i n  w hich  t h e r e  i s  s e r i o u s  d o u b t  a b o u t  t h e  
u n d e r l y i n g  a s s u m p t io n s  o f  n o r m a l i t y  and h o m o g e n e i ty  o f  
v a r i a n c e .  A p p a r e n t l y ,  i n  t h e  g r e a t  m a j o r i t y  o f  s i t u a ­
t i o n s ,  one need  be  c o n c e rn e d  h a r d l y  a t  a l l  a b o u t  th e  
m e a s u r e s ,  so  l o n g  a s  t h i s  d i s t r i b u t i o n  i s  homogeneous
^Helen  M. W alker  and J o s e p h  Lev,  S t a t i s t i c a l  I n f e r e n c e  
(New York:  H o l t ,  R i n e h a r t ,  and W in s to n ,  1 9 5 3 ) ,  p .  228.
^Winer, pp. 6 1 , 62.
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i n  b o t h  fo rm  and v a r i a n c e  f o r  t h e  t r e a t m e n t  p o p u l a t i o n s ,  
and so  lo n g  a s  i t  i s  n e i t h e r  m a r k e d ly  peaked  n o r  m a rk e d ly  
- f l a t . l
With  r e g a r d  t o  t h e  q u e s t i o n  o f  h o m o g e n e i ty  o f  v a r i ­
a n c e ,  L i n d q u i s t  p r e s e n t s  t h e  t e s t  f o r  h o m o g e n e i ty  o f  v a r i a n c e  
by M. S. B a r t l e t t ,  He c o n c l u d e s ,  "As p r e v i o u s l y  n o t e d ,  t h e  
u s e f u l n e s s  o f  t h i s  t e s t  i s  q u i t e  l i m i t e d .  In  v i e w  o f  t h e  
r e s u l t s  o f  t h e  N o r to n  s t u d y ,  i t  i s  a p p a r e n t  t h a t  t h e  t e s t  i s  
needed  a t  a l l  o n l y  when t h e  t r e a t m e n t  g r o u p s  a r e  q u i t e  s m a l l ,  
In  v ie w  o f  t h e  a b o v e ,  t h e  p r e s e n t  i n v e s t i g a t o r  f e e l s  
t h a t  t h e  d i s t r i b u t i o n s  o f  t im e  d i s c r i m i n a t i o n  s c o r e s  o f  t h i s  
s t u d y  a r e  a c c e p t a b l e  w i t h  r e g a r d  t o  fo rm  o f  t h e  d i s t r i b u t i o n s  
and h o m o g e n e i ty  o f  v a r i a n c e .  I t  would a p p e a r  t o  be  l i k e l y  
t h a t  d i f f e r e n c e s  b e tw een  t h e  p r e s e n t  d i s t r i b u t i o n s  on t h e s e  
two a t t r i b u t e s  a f f e c t  t h e  s u b s e q u e n t  s t a t i s t i c a l  a n a l y s i s  v e r y  
l i t t l e  i f  a t  a l l .  T h e r e f o r e ,  i n  t h e  s u b s e q u e n t  d i s c u s s i o n  
o f  t h e  r e s u l t s  o f  s t a t i s t i c a l  a n a l y s i s ,  c o n s i d e r a t i o n  w i l l  
be  g i v e n  t o  i n t e r p r e t a t i o n  o f  t h e  f a c e  v a l u e  o f  t h e  d e r i v e d  
s t a t i s t i c s .
^E, F, L i n d q u i s t ,  D es ig n  and A n a l y s i s  o f  E x p e r im e n t s  
i n  P s y c h o lo g y  and E d u c a t i o n  ( B o s to n :  Houghton M i f f l i n  Company,
1 9 5 3 ) ,  p ,  86,
^ I b i d , , p ,  88 ,
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A n a l y s i s  o f  t h e  D a ta  -  Combined E f f e c t s
T a b l e  3 p r e s e n t s  d a t a  r e l a t i n g  t o  t h e  f o l l o w i n g  q u e s ­
t i o n s :  (1 )  I s  t h e r e  a s i g n i f i c a n t  d i f f e r e n c e  b e tw e e n  s t u t t e r ­
e r s  and n o n s t u t t e r e r s  w i t h  r e g a r d  t o  t h e  a b i l i t y  t o  d i s c r i m i ­
n a t e  b e tw e e n  t im e  i n t e r v a l s  when t h e  a n x i e t y  and n o - a n x i e t y
t e s t  c o n d i t i o n s  a r e  c o m b in ed ? ,  (2 )  I s  t h e r e  a s i g n i f i c a n t
*
d i f f e r e n c e  b e tw e e n  t e s t  c o n d i t i o n  I  and t e s t  c o n d i t i o n  I I  when 
t h e  d a t a  f rom  s t u t t e r e r s  and n o n s t u t t e r e r s  a r e  co m b in ed ? ,  and 
(3 )  I s  t h e r e  s i g n i f i c a n t  i n t e r a c t i o n  e f f e c t ?  An a n a l y s i s  o f  
v a r i a n c e  f o r  r e l a t e d  m e a s u r e s  d e s i g n  was employed t o  e v a l u a t e  
t h e  d a t a . ^
The o v e r a l l  t im e  d i s c r i m i n a t i o n  a b i l i t y  o f  s t u t t e r e r s  
and n o n s t u t t e r e r s  was compared by a n a l y s i s  o f  v a r i a n c e .  The 
r e s u l t  o f  t h i s  c o m p a r i s o n  i s  shown i n  t h e  Between S u b j e c t s  
s e c t i o n  o f  T a b l e  3 .  The (F)  s t a t i s t i c  (F = 4 . 6 1 )  s i g n i f i e s  
t h a t  s t u t t e r e r s  and n o n s t u t t e r e r s  do d i f f e r  s i g n i f i c a n t l y  i n  
a b i l i t y  t o  d i s c r i m i n a t e  t im e  i n t e r v a l s  ( t e s t  c o n d i t i o n s  
com bined)  a t  t h e  5% l e v e l  o f  c o n f i d e n c e .
F o r  b o t h  t e s t  c o n d i t i o n s ,  t h i s  d i f f e r e n c e  l i e s  i n  t h e  
d i r e c t i o n  o f  i n f e r i o r  d i s c r i m i n a t i o n  a b i l i t y  on t h e  p a r t  o f  
s t u t t e r e r s .
^Winer, p . 302.
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T h i s  f i n d i n g  i n d i c a t e s  t h a t  t im e  d i s c r i m i n a t i o n  
a b i l i t y  may be  a f a c t o r  i n  s t u t t e r i n g  b e h a v i o r .  As i n d i c a t e d  
i n  C h a p t e r  I ,  t im e  d i s c r i m i n a t i o n  a b i l i t y  a p p e a r s  t o  be  one 
o f  t h e  s k i l l s  b a s i c  t o  a d e q u a t e  s p e e c h  p r o d u c t i o n  and t h a t  
l a c k  o f  t h i s  a b i l i t y  c o u ld  be  r e f l e c t e d  i n  d i s r u p t i o n s  i n  t h e  
o n - g o i n g  p r o c e s s  o f  s p e a k i n g .
T a b l e  3 . R e s u l t s  o f  an a n a l y s i s  o f  v a r i a n c e  f o r  60 s u b j e c t s  
u s i n g  W i n e r ' s  r e l a t e d  m e a s u r e s  d e s i g n .
S o u rc e SS d f mf F
Between S u b j e c t s 2 3 4 5 ,7 0 59
A, Groups 1 7 2 ,8 0 1 1 7 2 ,8 0 4 , 6 1 *
S u b j , W, Groups 2 1 7 2 ,9 0 58 3 7 ,4 6
W i t h i n  S u b j e c t s 12 0 6 ,0 0 60
B, C o n d i t i o n s 8 3 ,3 3 1 8 3 ,3 3 4 , 5 1 *
A X B 5 0 ,7 0 1 5 0 ,7 0 2 , 7 4
B X S u b j ,  w, Gr, 1071,97 58 18 ,47
^ S i g n i f i c a n t  a t  t h e ,05 l e v e l
A l s o  i n  T a b l e  3 ,  t h e  r e s u l t  o f  t h e  c o m p a r i s o n  b e tw een  
t e s t  c o n d i t i o n s  i s  p r e s e n t e d  ( W i th in  S u b j e c t s ;  B, C o n d i t i o n ) ,  
The s t a t i s t i c  (F = 4 , 5 1 )  was found t o  be  s i g n i f i c a n t  a t  t h e  
,0 5  l e v e l  o f  c o n f i d e n c e ,  i n d i c a t i n g  t h a t  t h e  two c o n d i t i o n s  
o f  t e s t i n g  a r e  s i g n i f i c a n t l y  d i f f e r e n t  f rom  e a c h  o t h e r .
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I t  can  be s e e n  from T a b le  I  t h a t  t h e  d i r e c t i o n  o f  t h i s  d i f f e r ­
en ce  f o r  b o t h  s t u t t e r e r s  and n o n s t u t t e r e r s  p o i n t  to w a rd  t e s t  
c o n d i t i o n  I  ( n o - a n x i e t y )  a s  b e i n g  t h e  c o n d i t i o n  u n d e r  which  t h e  
g r e a t e s t  number o f  d i s c r i m i n a t i o n  e r r o r s  o c c u r r e d .
The f i n d i n g  t h a t  t h e  t im e  d i s c r i m i n a t i o n  a b i l i t y  o f  
b o t h  s t u t t e r e r s  and n o n s t u t t e r e r s  a p p a r e n t l y  i n c r e a s e s  i n  t h e  
p r e s e n c e  o f  a n x i e t y  i s  n o t  i n  ag reem en t  w i t h  t h e o r e t i c a l  con­
s i d e r a t i o n s .  T h i s  s t a t e  o f  a f f a i r s  w i l l  be d i s c u s s e d  i n  d e t a i l  
i n  C h a p te r  V. F o r  t h e  p r e s e n t ,  how ever ,  i t  s h o u ld  s u f f i c e  t o  
i n t e r p r e t  t h i s  r e s u l t  t o  mean t h a t  t h e  two c o n d i t i o n s  o f  t e s t ­
i n g  w e r e ,  i n  f a c t ,  d i f f e r e n t .
The r e m a in i n g  s t a t i s t i c  shown i n  T a b le  3 (F = 2 , 7 4 )  
was found t o  be  n o t  s i g n i f i c a n t  and i n d i c a t e s  t h a t  t h e  i n t e r ­
a c t i o n  e f f e c t  need  n o t  be  c o n s i d e r e d  i n  t h e  i n t e r p r e t a t i o n  o f  
t h e  d a t a  f rom  t h i s  t a b l e .  T h i s  i s  i n t e r p r e t e d  t o  mean t h a t  
e a c h  o f  t h o s e  f i n d i n g s  can  be c o n s i d e r e d  and i n t e r p r e t e d  as  
r e l a t i v e l y  i n d e p e n d e n t  f i n d i n g s .
A t e s t  i n v o l v i n g  combined d a t a  was a l s o  used  a s  an a id  
i n  a n s w e r in g  e x p e r i m e n t a l  q u e s t i o n  5; I s  t h e r e  a s i g n i f i c a n t  
r e l a t i o n s h i p  b e tw ee n  t im e  d i s c r i m i n a t i o n  a b i l i t y  and d i s f l u e n c y  
o f  sp e ec h ?
In  o r d e r  t o  answ er  t h i s  q u e s t i o n ,  s p e e c h  sa m p le s  f rom 
e a c h  o f  t h e  60 s u b j e c t s  were  examined and a d i s f l u e n c y  s c o r e
6 6
computed f o r  e a c h  s u b j e c t  u t i l i z i n g  p r o c e d u r e s  p r e v i o u s l y  d e ­
s c r i b e d .  The 60 d i s f l u e n c y  s c o r e s  were  t h e n  a r b i t r a r i l y  d i v i d e d  
i n t o  9 d i s f l u e n c y  g r o u p s .  Group I  c o n t a i n e d  t h o s e  s u b j e c t s  
found t o  h a v e  t h e  l o w e s t  r a t e  o f  d i s f l u e n c y ,  w h i l e  t h o s e  w i th  
t h e  h i g h e s t  d i s f l u e n c y  r a t e  were p l a c e d  i n  Group IX.
T a b le  4 . Numbers o f  s t u t t e r e r s  and n o n s t u t t e r e r s  f a l l i n g  i n t o  
e a c h  o f  9 d i s f l u e n c y  g r o u p s .
I I I I I I
D i s f l u e n c y  Groups 
IV V VI V I I V I I I IX
S t u t t e r e r s 0 1 3 1 2 5 6 6 6
N o n s t u t t e r e r s 8 10 4 4 4 0 0 0 0
T o t a l 8 11 7 5 6 5 6 6 6
To t e s t  f o r  p o s s i b l e  r e l a t i o n s h i p  b e tw e e n  t h e  r a t e  o f  
d i s f l u e n c y  and t h e  a b i l i t y  t o  d i s c r i m i n a t e  b e tw een  t im e d  i n t e r ­
v a l s ,  an a n a l y s i s  o f  v a r i a n c e  d e s i g n  f o r  r e p e a t e d  m e a s u r e s  was 
a g a i n  e m p lo y e d .^  The r e p r e s e n t e d  v a r i a b l e s  w e re :  (1 )  d i s f l u e n c y
g ro u p s  (g ro u p  I  v s .  g ro u p  I I  v s .  g ro u p  I I I  . . . v s .  g ro u p  IX) 
and (2 )  c o n d i t i o n s  ( c o n d i t i o n  I  v s .  c o n d i t i o n  I I ) .
The Between S u b j e c t s  a n a l y s i s  o f  v a r i a n c e  r e s u l t s  shown 
i n  T a b le  5 i n d i c a t e  a l a c k  o f  s i g n i f i c a n t  r e l a t i o n s h i p  be tw een  
t h e  r a t e  o f  d i s f l u e n c y  and t h e  a b i l i t y  t o  d i s c r i m i n a t e  t im e
^Winer, p . 320 .
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i n t e r v a l s .  In  o t h e r  w o r d s ,  t h e  t im e  d i s c r i m i n a t i o n  s c o r e s  f o r  
t h e  60 s u b j e c t s  were  d i v i d e d  i n t o  9 g r o u p s  a c c o r d i n g  t o  t h e  
d i s f l u e n c y  s c o r e  a c h i e v e d  by e a c h  s u b j e c t .  Had t h e  two s e t s  
o f  s c o r e s  ( d i s f l u e n c y  and t im e  d i s c r i m i n a t i o n )  b e e n  s i g n i f i ­
c a n t l y  r e l a t e d ,  t h e  t im e  d i s c r i m i n a t i o n  s c o r e s  would have  
a r r a n g e d  t h e m s e l v e s  i n  an o r d e r l y  f a s h i o n .  T h u s ,  a s i g n i f i ­
c a n t  d i f f e r e n c e  b e tw e e n  g r o u p s  c o u ld  h a v e  b e en  e x p e c t e d  on 
t h e  b a s i s  t h a t  t h e  low t i m e ' l J i s c r i m i n a t i o n  s c o r e s  w o u ld -h a v e  
c o l l e c t e d  i n  some o f  t h e  g r o u p s  w h i l e  t h e  h i g h  d i s c r i m i n a t i o n  
s c o r e s  would have  c o l l e c t e d  i n  o t h e r s .  The F - v a l u e  (F = , 8 3 )  
a c h i e v e d  i n  t h e  Between S u b j e c t s  a n a l y s i s  o f  v a r i a n c e  a s  shown 
i n  T a b l e  5 i n d i c a t e s  t h a t  su c h  a p i l i n g - u p  o f  t im e  d i s c r i m i n a ­
t i o n  s c o r e s  d i d  n o t  r e s u l t  f rom  t h e  a r b i t r a r y  g r o u p i n g  o f  t h e  
d i s f l u e n c y  s c o r e s .  I t  i s ,  t h e r e f o r e ,  c o n c lu d e d  t h a t  a  s i g n i f i ­
c a n t  r e l a t i o n s h i p  b e tw e e n  t h e  d i s f l u e n c y  s c o r e s  and t h e  t im e  
d i s c r i m i n a t i o n  s c o r e s  d o e s  n o t  e x i s t .  In  a d d i t i o n ,  t h i s  f i n d i n g  
may shed  some l i g h t  on t h e  q u e s t i o n  o f  t h e  e x a c t  r e l a t i o n s h i p  
b e tw e e n  s t u t t e r i n g  and d i s f l u e n c y  o f  s p e e c h .
T a b le  5 W i t h i n  S u b j e c t s  a n a l y s i s  a l s o  show s ,  a s  d i d  
T a b le  3 ,  t h a t  t h e r e  i s  a  s i g n i f i c a n t  d i f f e r e n c e  b e tw een  t h e  
two t e s t  c o n d i t i o n s .  The i n t e r a c t i o n  e f f e c t  i s  a g a i n  shown t o  
be  n o t  s i g n i f i c a n t .
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T a b le  5 . R e s u l t s  o f  an a n a l y s i s  o f  v a r i a n c e  f o r  60 s u b j e c t s  
g ro u p ed  a c c o r d i n g  t o  d i s f l u e n c y  s c o r e s .
Sou rce SS d f ms F
Between S u b j e c t s 2 3 4 5 .7 0 59
A. D i s f l u e n c y  Groups 2 6 9 .1 5 8 3 3 .6 4 .83
S u b j . w. Groups 207 6 .55 51 4 0 .7 2
W i th in  S u b j e c t s 1206 .00 60
B. C o n d i t i o n s 8 3 .3 3 1 8 3 .3 3 4 . 1 5 *
A X  B 9 8 .2 8 8 12 .29 .6 1
B X  S u b j .  w .  Groups 1024.57 51 2 0 .0 8
* S i g n i f i c a n t  a t  t h e  .0 5  l e v e l a s  shown i n  T a b le  3.
A n a l y s i s  o f  t h e  D a ta  -  S im ple  E f f e c t s  
In o r d e r  t o  a n sw e r  e x p e r i m e n t a l  q u e s t i o n s  1 t h r o u g h  4 ,  
t h e  means o f  t h e  a p p r o p r i a t e  d i s t r i b u t i o n s  were  compared by 
u se  o f  S t u d e n t ' s  t  s t a t i s t i c .  T a b le  6 p r e s e n t s  t h e  r e s u l t s  o f  
t h e s e  c o m p a r i s o n s .
E x p e r i m e n t a l  q u e s t i o n  1 d e a l s  w i t h  t h e  q u e s t i o n  o f  t im e  
d i s c r i m i n a t i o n  a b i l i t i e s  u n d e r  t h e  t e s t  c o n d i t i o n  o f  n o - a n x i e t y  
o n l y .  S p e c i f i c a l l y ,  t h i s  q u e s t i o n  i s :  Do s t u t t e r e r s  d i f f e r
s i g n i f i c a n t l y  f rom  n o n s t u t t e r e r s  i n  t h e  a b i l i t y  t o  make l i m i n a l  
d i s c r i m i n a t i o n s  b e tw e e n  t im e d  i n t e r v a l s  u n d e r  c o n d i t i o n  I?
To answ er  t h i s  q u e s t i o n j  t h e  mean s c o r e  a c h i e v e d  by t h e
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g ro u p  o f  s t u t t e r e r s  u n d e r  t e s t  c o n d i t i o n  I  was compared w i t h  
t h e  mean s c o r e  a c h i e v e d  by  t h e  n o n s t u t t e r e r s  u n d e r  t h e  same 
c o n d i t i o n .  As i n d i c a t e d  by  T a b le  1, t h e  s t u t t e r i n g  g ro u p  
a c h i e v e d  a mean s c o r e  o f  1 3 .7 3  i n c o r r e c t  r e s p o n s e s  u n d e r  t e s t  
c o n d i t i o n  I  w h i l e  t h e  n o n s t u t t e r e r s '  mean s c o r e  was 1 0 .0 3  f o r  
t h e  same c o n d i t i o n .  T a b l e  6 i n d i c a t e s  t h a t  t h e r e  i s  a  s i g n i f i ­
c a n t  d i f f e r e n c e  b e tw ee n  t h e s e  means ( t  -  3 . 3 3 ) .  The c r i t i c a l  
v a l u e  f o r  t^ ,o i  ( 2 , 2 9 )  i s  2 . 7 5 .
T a b le  6 . R e s u l t s  o f  c o m p a r i s o n s  b e tw een  a p p r o p r i a t e  means o f  
d i s t r i b u t i o n s  o f  t im e  d i s c r i m i n a t i o n s  s c o r e s  o f  s t u t t e r e r s  and 
n o n s t u t t e r e r s .
Groups
N o n s t u t t .  
Cond. I
N o n s t u t t .  
Cond. I I
S t u t t .  
Cond. I I
N o n s t u t t .  
Cond. I I
S t u t t : 
Cond. I 3 . 33a
S t u t t :  
Cond. I I .99
S t u t t : 
Cond. I 1 .87
N o n s t u t t : 
Cond. I .23
^ S i g n i f i c a n t a t  t h e  .0 1 l e v e 1 .
E x p e r i m e n t a l  q u e s t i o n  2 i s :  Do s t u t t e r e r s  d i f f e r
s i g n i f i c a n t l y  from n o n s t u t t e r e r s  i n  t h e  a b i l i t y  t o  make l i m i n a l  
d i s c r i m i n a t i o n s  b e tw ee n  t im ed  i n t e r v a l s  u n d e r  t h e  t e s t  c o n d i t i o n
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o f  a n x i e t y ?  To an sw er  t h i s  q u e s t i o n  t h e  mean f o r  s t u t t e r e r s  
u n d e r  t e s t  c o n d i t i o n  I I  ( 1 0 .7 7 )  was compared t o  t h e  mean f o r  
n o n s t u t t e r e r s  u n d e r  c o n d i t i o n  I I  ( 9 . 6 7 ) .  The r e s u l t  o f  t h i s  
c o m p a r i s o n ,  a s  shown i n  T a b le  6 ,  i n d i c a t e s  t h a t  t h e  d i f f e r e n c e  
b e tw een  t h e s e  two means i s  n o t  s i g n i f i c a n t  ( t  = . 9 9 ) .
T a b le  6 a l s o  shows t h e  r e s u l t  o f  t h e  c o m p a r i s o n  b e tw een  
t h e  mean a c h i e v e d  by s t u t t e r e r s  u n d e r  c o n d i t i o n  I  ( 1 3 . 7 3 )  t o  
t h a t  a c h i e v e d  by t h e  same g ro u p  o f  s t u t t e r e r s  u n d e r  c o n d i t i o n  
I I  ( 1 0 . 7 7 ) .  T h i s  c o m p a r i s o n  r e l a t e s  t o  e x p e r i m e n t a l  q u e s t i o n  3 
F o r  s t u t t e r e r s ,  do t im e  d i s c r i m i n a t i o n  s c o r e s  u n d e r  t h e  c o n d i ­
t i o n  o f  a n x i e t y  d i f f e r  s i g n i f i c a n t l y  f rom  t im e  d i s c r i m i n a t i o n  
s c o r e s  u n d e r  t h e  c o n d i t i o n  o f  n o - a n x i e t y ?  The o b t a i n e d  v a l u e  
( ^  = 1 .8 7 )  i n d i c a t e s  t h a t  t h e  d i f f e r e n c e  b e tw e e n  t h e s e  two 
means i s  n o t  s i g n i f i c a n t  a t  t h e  .05  l e v e l  o f  c o n f i d e n c e .
E x p e r i m e n t a l  q u e s t i o n  4 i n v o l v e d  a c o m p a r i s o n  be tw een  
t h e  means f o r  n o n s t u t t e r e r s  o n l y .  The mean f o r  t h e  n o - a n x i e t y  
t e s t  c o n d i t i o n  was 1 0 .0 3 ,  w h i l e  t h e  mean s c o r e  f o r  t h e  a n x i e t y  
c o n d i t i o n  was 9 . 6 7 .  T h i s  d i f f e r e n c e ,  a s  s e e n  i n  T a b le  6 ,  was 
shown t o  be n o t  s i g n i f i c a n t  ( t  = . 2 3 ) .
E x p e r i m e n t a l  q u e s t i o n  5:  I s  t h e r e  a s i g n i f i c a n t  r e l a ­
t i o n s h i p  b e tw een  t im e  d i s c r i m i n a t i o n  a b i l i t y  and d i s f l u e n c y  o f  
s p e e c h ? ,  was answ ered  u t i l i z i n g  d a t a  p r e s e n t e d  i n  t h e  be tw een
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s u b j e c t s  a n a l y s i s  found  i n  T a b le  5 .  T h i s  a n a l y s i s  i n d i c a t e s  
t h a t  no s i g n i f i c a n t  r e l a t i o n s h i p  e x i s t s  b e tw een  t h e s e  v a r i a b l e s .
CHAPTER V 
SUMMARY AND CONCLUSIONS 
The P r o c e d u r e
In  t h i s  s t u d y  s t u t t e r e r s  and n o n s t u t t e r e r s  were  com­
p a r e d  w i t h  r e g a r d  t o  t h e  a b i l i t y  t o  d i s c r i m i n a t e  be tw een  
p a i r e d  t im e  i n t e r v a l s .  In a d d i t i o n ,  i n v e s t i g a t i o n  was made 
o f  t h e  p o s s i b l e  r e l a t i o n s h i p  b e tw ee n  t im e  d i s c r i m i n a t i o n  a b i l i t y  
and d i s f l u e n c y  o f  s p e e c h .
S i x t y  s u b j e c t s  were  d i v i d e d  e q u a l l y  i n t o  e x p e r i m e n t a l  
and c o n t r o l  g r o u p s .  The e x p e r i m e n t a l  g ro u p  was composed o f  30 
t e e n - a g e  and a d u l t  s t u t t e r e r s .  The c r i t e r i a  f o r  s e l e c t i o n  o f  
t h e  e x p e r i m e n t a l  s u b j e c t s  w e re ;  (1 )  t h e  a b s e n c e  o f  s i g n i f i ­
c a n t  h e a r i n g  l o s s ,  (2 )  t h e  a b s e n c e  o f  any a d d i t i o n a l  c l i n i c a l  
s p e e c h  p r o b l e m s ,  and (3 )  t h e  p r e s e n c e  o f  a f i r m  d i a g n o s i s  o f  
s t u t t e r i n g .  A s u b j e c t  was c o n s i d e r e d  t o  be a s t u t t e r e r  on 
p r e s e n t a t i o n  o f - e v i d e n c e  t h a t  he  had been  l a b e l e d  a s t u t t e r e r  
a t  a t im e  p r i o r  t o  t h i s  i n v e s t i g a t i o n  o r  i f  he so  l a b e l e d  h im ­
s e l f  d u r i n g  t h e  i n i t i a l  i n t e r v i e w  o f  t h i s  s t u d y .  Most o f  t h e  
e x p e r i m e n t a l  s u b j e c t s  had had d i a g n o s t i c  o r  t h e r a p e u t i c
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e x p e r i e n c e  i n  a s p e e c h  and h e a r i n g  c l i n i c .  The s t u t t e r i n g  
g roup  was composed o f  28 m a le s  and 2 f e m a le s  whose m edian  age 
was 20 y e a r s .
The c o n t r o l  g roup  a l s o  c o n s i s t e d  o f  30 s u b j e c t s ,  
matched i n d i v i d u a l l y  w i t h  e x p e r i m e n t a l  s u b j e c t s  on t h e  b a s i s  
o f  a g e ,  s e x ,  and employment  s t a t u s .  Employment s t a t u s  was 
u t i l i z e d  as  a m a t c h i n g  f a c t o r  i n  an a t t e m p t  t o  e q u a t e  s u b j e c t s  
w i t h  r e g a r d  t o  v e r b a l  o u t p u t  and t h e  t y p e s  o f  s p e a k i n g  s i t u a ­
t i o n s  t h e y  n o r m a l l y  e n c o u n t e r e d .  C r i t e r i a  f o r  s e l e c t i o n  o f  
c o n t r o l  g ro u p  s u b j e c t s  were  t h e  same a s  f o r  t h e  s e l e c t i o n  o f  
e x p e r i m e n t a l  s u b j e c t s  e x c e p t  t h a t  c o n t r o l  g ro u p  s u b j e c t s  were 
r e q u i r e d  t o  d e m o n s t r a t e  t h e  a b s e n c e  o f  any c l i n i c a l  spe ec h  
p ro b lem .
Each s u b j e c t  was i n t e r v i e w e d  i n d i v i d u a l l y  by t h e  e x p e r i ­
m e n t e r .  D u r in g  t h e  s i n g l e  i n t e r v i e w ,  e a c h  s u b j e c t  was t e s t e d  
t w i c e  w i t h  r e g a r d  t o  t im e  d i s c r i m i n a t i o n  a b i l i t y  and a t h r e e  
p a r t  sam ple  o f  h i s  s p e e c h  was t a p e  r e c o r d e d .  The f i r s t  admin­
i s t r a t i o n  o f  t h e  t im e  d i s c r i m i n a t i o n  t e s t  ( t e s t  c o n d i t i o n  I )  
was n o t  a s s o c i a t e d  w i t h  s p e a k i n g .  The second  a d m i n i s t r a t i o n  
( t e s t  c o n d i t i o n  I I )  was a s s o c i a t e d  w i t h  t h e  t a p e  r e c o r d i n g  o f  
t h e  t h r e e  p a r t  s p e e c h  sam p le .
T h ree  s e t s  o f  d a t a  were t h e r e f o r e  s e c u r e d  f rom  e a c h  
s u b j e c t  f o r  f u r t h e r  p r o c e s s i n g .  In  a d d i t i o n  t o  an answ er  s h e e t
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f o r  t h e  t im e  d i s c r i m i n a t i o n  t e s t  u n d e r  e a c h  o f  two c o n d i t i o n s ,  
e a c h  s u b j e c t ' s  r e c o r d e d  s p e e c h  sam ple  was a n a l y z e d  t o  d e t e r m i n e  
a  m easu re  o f  h i s  d i s f l u e n c y  o f  s p e e c h .  The d i s f l u e n c y  m easu re  
used  was t h e  number o f  d i s f l u e n c i e s  which  o c c u r r e d  p e r  100 words  
sp o k e n .  The s p e e c h  sam ple  f o r  e a c h  s u b j e c t  was r e c o r d e d  imme­
d i a t e l y  p r i o r  and i m m e d ia t e l y  f o l l o w i n g  t h e  secon d  a d m i n i s t r a t i o n  
o f  t h e  t im e  d i s c r i m i n a t i o n  t e s t .  A l l  d a t a  w ere  p r o c e s s e d  by t h e  
i n v e s t i g a t o r .
D i s c u s s i o n  o f  R e s u l t s  
The p r o c e d u r e  o f  t h i s  i n v e s t i g a t i o n  w i t h  r e g a r d  t o  t im e  
d i s c r i m i n a t i o n  a b i l i t y  r e s u l t e d  i n  f o u r  d i s t r i b u t i o n s  o f  t im e  
d i s c r i m i n a t i o n  s c o r e s .  T hese  d i s t r i b u t i o n s  w ere  a s  f o l l o w s ;
(1 )  s t u t t e r e r s  ( t e s t  c o n d i t i o n  I ) ,  (2 )  s t u t t e r e r s  ( t e s t  c o n d i ­
t i o n  I I ) ,  (3 )  c o n t r o l s  ( t e s t  c o n d i t i o n  I )  and (4 )  c o n t r o l s  ( t e s t  
c o n d i t i o n  I I ) .
B e f o re  t h e  d a t a  were  a n a ly z e d  t o  d e t e r m i n e  s p e c i f i c  
a n sw e rs  t o  t h e  f i v e  e x p e r i m e n t a l  q u e s t i o n s  o f  t h i s  s t u d y ,  an 
o v e r - a l l  a n a l y s i s  o f  v a r i a n c e . f o r  r e l a t e d  m e a s u r e s  was p e r ­
fo rm ed ,  G ro u p ing  o f  t h e  d a t a  t h u s  made i t  p o s s i b l e  t o  compare 
s t u t t e r i n g  and n o n s t u t t e r i n g  s u b j e c t s  w i t h  r e g a r d  t o  t h e  
a b i l i t y  t o  d i s c r i m i n a t e  t im e  i n t e r v a l s  u s i n g  t h e  d a t a  o f  b o t h  
t e s t  c o n d i t i o n s  com bined .  In  a d d i t i o n ,  g r o u p i n g  o f  t h e  d a t a
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made i t  p o s s i b l e  t o  compare  t h e  two t e s t  c o n d i t i o n s  u s i n g  com­
b i n e d  d a t a  o f  s u b j e c t s .
T a b l e  3 ,  Between S u b j e c t s  a n a l y s i s ,  i n d i c a t e s  t h a t  
t h e r e  i s  a s i g n i f i c a n t  d i f f e r e n c e  b e tw een  s t u t t e r e r s  and no n ­
s t u t t e r e r s  i n  t h e  a b i l i t y  t o  d i s c r i m i n a t e  t im e  i n t e r v a l s  when 
t h e  d a t a  i s  g ro u p ed  w i t h  r e g a r d  t o  t e s t  c o n d i t i o n  (F = 4 . 6 1 ) .
In  t h i s  a n a l y s i s ,  s u b j e c t s  were  n o t  a c t i n g  a s  t h e i r  own c o n t r o l .  
Each s t u t t e r e r  was m atched  w i t h  a  n o n s t u t t e r e r  o f  t h e  same a g e ,  
s e x ,  and employment  s t a t u s .
Two e x p l a n a t i o n s  f o r  t h i s  s t a t e  o f  a f f a i r s  m ig h t  be 
o f f e r e d :  (1 )  T h a t  s t u t t e r e r s  m ig h t  d i f f e r  f rom  n o n s t u t t e r e r s
w i t h  r e g a r d  t o  some k i n d  o f  o r g a n i c  c o n d i t i o n  w hich  a l s o  a f f e c t s  
t im e  p e r c e p t i o n  a b i l i t y .  (2 )  T h a t  t h i s  s i g n i f i c a n t  d i f f e r e n c e  
b e tw ee n  s t u t t e r e r s  and n o n s t u t t e r e r s  can  be  a c c o u n te d  f o r  on 
t h e  b a s i s  o f  f e l t  a n x i e t y .
Wide d i v e r g e n c e  o f  o p i n i o n  e x i s t s  i n  r e g a r d  t o  t h e  
q u e s t i o n  o f  o r g a n i c i t y  o f  s t u t t e r i n g .  R o b e r t  West s t a t e s ,
" . . .  s t u t t e r i n g  p r o b a b l y  h a s  one o r g a n i c  c a u s e ,  so  f a r  n o t  
i d e n t i f i e d ,  and many p r e c i p i t a t i n g  f a c t o r s .
E i s e n s o n ,  s p e a k i n g  f o r  h i m s e l f ,  p r e s e n t s  h i s  p o i n t  o f
^ R o b e r t  W es t ,  "An A g n o s t i c ’ s S p e c u l a t i o n s  a b o u t  S t u t ­
t e r i n g , "  S t u t t e r i n g :  A Symposium, e d .  Jo n  E i s e n s o n  (New York:
H a r p e r  and B r o t h e r s ,  P u b l i s h e r s ,  1 9 5 8 ) ,  p .  174.
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v ie w  a s  f o l l o w s :
A m a j o r i t y  o f  s t u t t e r e r s  ( f ro m  55 t o  60 p e r c e n t ) ,  he b e ­
l i e v e s ,  a r e  p r e d i s p o s e d  t o  a manner  o r  o r a l  l a n g u a g e  
b e h a v i o r  c a l l e d  s t u t t e r i n g  b e c a u s e  t h e y  a r e  c o n s t i t u t i o n a l l y  
i n c l i n e d  t o  p e r s e v e r a t e  t o  an e x t e n t  o r  d e g r e e  g r e a t e r  t h a n  
i s  t h e  c a s e  f o r  m ost  s p e a k e r s .  A m i n o r i t y  o f  s t u t t e r e r s  
( u n d e r  50 p e r c e n t )  i n c l u d e  p e r s o n s  vÆio a t  t h e  moment o f  
s p e a k i n g  a r e  c o n f r o n t e d  w i t h  f a c t o r s  and i n f l u e n c e s  t h a t  
c a u s e  them t o  p e r s e v e r a t e . 1
B l o o d s t e i n  c l e a r l y  p l a c e s  more e m p h a s i s  on t h e  a n x i e t y  
f a c t o r  a s  a b a s i s  o f  s t u t t e r i n g  when he  s t a t e s ,  " S t u t t e r i n g ,  
t h e n ,  may be  r e g a r d e d  a s  a h a b i t  o f  making  e l a b o r a t e  p r e p a r a ­
t i o n s  f o r  s p e e c h  on t h e  a s s u m p t io n  t h a t  i t  i s  a d i f f i c u l t  and 
t r e a c h e r o u s  p r o c e s s .
Jo h n s o n  t a k e s  a v e r y  s i m i l a r  p o i n t  o f  v ie w  \dien he
w r i t e s ,  " S t u t t e r i n g  a p p e a r s  t o  be an a n x i e t y - m o t i v a t e d  a v o i d a n t
r e s p o n s e  t h a t  becomes ' c o n d i t i o n e d '  t o  t h e  c u e s  o r  s t i m u l i
a s s o c i a t e d  w i t h  i t s  o c c u r r e n c e s . J o h n s o n  f u r t h e r  c l a r i f i e d
h i s  p o i n t  o f  v i e w  by w r i t i n g :
. . .  t o  d a t e  no  d i s t i n c t i v e  n e u r o p h y s i o l o g i c a l  d i f f e r e n c e s  
b e tw ee n  p e r s o n s  c l a s s i f i e d  a s  s t u t t e r e r s  and t h o s e  n o t  so
^ E i s e n s o n ,  p .  225.
^ O l i v e r  B l o o d s t e i n ,  " S t u t t e r i n g  a s  an A n t i c i p a t o r y  
S t r u g g l e  R e a c t i o n , "  S t u t t e r i n g :  A Symposium, e d .  Jon  E i s e n s o n
(New York :  H a r p e r  and B r o t h e r s ,  P u b l i s h e r s ,  1 9 5 8 ) ,  p .  5.
% e n d e l l  J o h n s o n ,  "The Time,  t h e  P l a c e ,  and t h e  P r o b le m ,"  
S t u t t e r i n g  i n  C h i l d r e n  and A d u l t s , e d .  W en d e l l  Jo hn so n  (Minnea­
p o l i s :  U n i v e r s i t y  o f  M in n e so ta  P r e s s ,  1 9 5 5 ) ,  p .  23.
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c l a s s i f i e d  h a v e  b e en  u n e q u i v o c a l l y  d e m o n s t r a t e d .  The 
f i n d i n g s  o f  t h e  p r e s e n t  r e s e a r c h  p rogram  do n o t  s u g g e s t  
t h a t  such  d i f f e r e n c e s  e x i s t . ^
A l th o u g h  t h e  e x a c t  n a t u r e  o f  s t u t t e r i n g  i s  s t i l l  i n  
c o n s i d e r a b l e  d o u b t ,  t h e  f i n d i n g  o f  t h i s  s t u d y  t h a t  t h e r e  i s  a 
s i g n i f i c a n t  d i f f e r e n c e  be tw een  s t u t t e r e r s  and n o n s t u t t e r e r s  
w i t h  r e g a r d  t o  t im e  d i s c r i m i n a t i o n  a b i l i t y  t e n d s  t o  s u p p o r t  t h e  
s p e c u l a t i o n s  o f  Van R i p e r ,  E i s e n s o n ,  and Sheehan c i t e d  i n  
C h a p te r  I .  T h a t  i s ,  t h a t  t h e r e  i s  some r e l a t i o n s h i p  be tw een  
s t u t t e r i n g  b e h a v i o r  and t h e  s o - c a l l e d  t i m i n g  m echanisms o f  
sp e e c h .  I t  i s  c o n c lu d e d  t h a t  t im e  d i s c r i m i n a t i o n  a b i l i t y  can 
be  v iewed as  a f a c t o r  i n  t h e  p ro b le m  o f  s t u t t e r i n g .
The W i t h i n  S u b j e c t s  a n a l y s i s  o f  T a b le  3 i n d i c a t e s  t h a t
t h e  two t im e  d i s c r i m i n a t i o n  t e s t  c o n d i t i o n s  ( a n x i e t y  v s .  n o ­
a n x i e t y )  o f  t h i s  s t u d y  were  s i g n i f i c a n t l y  d i f f e r e n t  f rom  each  
o t h e r  (F = 4 . 5 1 ) .  T h i s  r e s u l t  e s s e n t i a l l y  a g r e e s  w i t h  p r e ­
v i o u s l y  r e p o r t e d  s t u d i e s  i n v o l v i n g  d i f f e r e n t  t e s t  c o n d i t i o n s .  
However, i n  t h o s e  s t u d i e s ,  m easurem ent  o f  t im e  p e r c e p t i o n  was 
made i n  t e r m s  o f  some form  o f  e s t i m a t i o n  o f  t im e  r a t h e r  t h a n  
i n  t e rm s  o f  d i s c r i m i n a t i o n  be tw een  two t im ed  i n t e r v a l s .
As shown i n  C h a p t e r  I I ,  t im e  p e r c e p t i o n  a b i l i t y  a s  
m easured  by t h e  method o f  e s t i m a t i o n  h a s  been  shown t o  be
I f b i d . ,  The O nse t  o f  S t u t t e r i n g  ( M i n n e a p o l i s :  U n i v e r ­
s i t y  o f  M in n e so ta  P r e s s ,  1 9 5 9 ) ,  pp .  2 5 4 , 5 .
78
a f f e c t e d  by s e v e r a l  f a c t o r s .  Some o f  t h e  f a c t o r s  w hich  have  
be en  s t u d i e d  a r e  d a n g e r ,  a n x i e t y ,  n e e d - t e n s i o n ,  s t a g e  f r i g h t ,  
s e n s o r y  d e p r i v a t i o n ,  m u s c u l a r  t e n s i o n ,  d r u g s ,  and o r g a n i c  
b r a i n  d i s e a s e .
I n t e r p r e t a t i o n  o f  t h e  p r e s e n t  f i n d i n g ,  h o w e v e r ,  i s  made 
d i f f i c u l t  by t h e  d i r e c t i o n  o f  t h e  d i f f e r e n c e .  Both  s t u t t e r e r s  
and n o n s t u t t e r e r s ,  i t  would a p p e a r ,  a r e  l e s s  a c c u r a t e  i n  
a b i l i t y  t o  d i s c r i m i n a t e  t im e  i n t e r v a l s  when n o t  a n x i o u s  t h a n  
t h e y  a r e  when a n x i o u s .  T h a t  i s  t o  s a y ,  t h e  g r e a t e r  number o f  
mean e r r o r  s c o r e s  w ere  made u n d e r  t h e  n o - a n x i e t y  c o n d i t i o n  o f  
t h e  s t u d y .
S in c e  t h e r e  a p p e a r s  t o  be  no  t h e o r e t i c a l  f ram ework  t o  
a s s i s t  i n  a c c o u n t i n g  f o r  t h e  d i r e c t i o n  o f  t h i s  d i f f e r e n c e ,  
t h i s  r e s u l t  i s  i n t e r p r e t e d  t o  mean s im p ly  t h a t  t im e  d i s c r i m i n a ­
t i o n  a b i l i t y  a s  t e s t e d  by t h e  method o f  d i s c r i m i n a t i o n  d o e s  
a p p e a r  t o  v a r y  o r  be  a f f e c t e d  by v a r i a t i o n  i n  t e s t  c o n d i t i o n s .
E x p e r i m e n t a l  q u e s t i o n  5 w i l l  be  answ ered  f i r s t  b e c a u s e  
i t  a l s o  i n v o l v e s  g ro u p ed  d a t a  r a t h e r  t h a n  s i m p le  e f f e c t s .  The 
q u e s t i o n  i s :  I s  t h e r e  s i g n i f i c a n t  r e l a t i o n s h i p  b e tw e e n  t im e
d i s c r i m i n a t i o n  a b i l i t y  and d i s f l u e n c y  o f  speech?.  In  t h i s  s t u d y  
d i s f l u e n c y  was d e f i n e d  i n  t e rm s  o f  8 c a t e g o r i e s  o f  b e h a v i o r  and 
a d i s f l u e n c y  s c o r e  was computed f o r  e a c h  s u b j e c t .  The s u b j e c t ’ s 
s c o r e  was t h e  number o f  d i s f l u e n c i e s  p e r  100 w o rd s .
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As i n d i c a t e d  i n  C h a p te r  IV, t h e  g r o u p i n g  o f  s u b j e c t s  
a c c o r d i n g  t o  d i s f l u e n c y  s c o r e s  r e s u l t e d  i n  a m ix in g  o f  s t u t t e r ­
i n g  and n o n s t u t t e r i n g  s u b j e c t s .  T a b le  4 i n d i c a t e s  t h e  e x t e n t  o f  
t h i s  m ix i n g .  As s e e n  f rom  t h i s  t a b l e ,  t h e r e  a p p e a r s  t o  be  an 
o v e r l a p p i n g  o f  s t u t t e r e r s  and n o n s t u t t e r e r s  am o u n t in g  t o  a p p r o x ­
i m a t e l y  20% o f  e a c h  g r o u p .  T h i s  f i n d i n g  i s  i n  a g re e m e n t  w i t h  
t h a t  o f  Jo hn so n  who found  a s i m i l a r  o v e r l a p p i n g  o f  s u b j e c t s  i n  
h i s  n o r m a t i v e  s t u d y  o f  d i s f l u e n c y . ^  He c o n c l u d e d :
The v a r y i n g  d e g r e e s  o f  o v e r l a p p i n g  o f  t h e  d i s t r i b u t i o n s  o f  
d i s f l u e n c y  m e a s u r e s  f o r  t h e  s u b j e c t s  c l a s s i f i e d  a s  s t u t ­
t e r e r s  and t h o s e  n o t  s o  c l a s s i f i e d  im p ly  t h a t  t h e  p ro b le m  
c a l l e d  s t u t t e r i n g  i s  n o t  t o  be  a d e q u a t e l y  i d e n t i f i e d  o r  
d e f i n e d  s o l e l y  by r e f e r e n c e  t o  s p e e c h  d i s f l u e n c y ,  a s  s u c h . ^
E x p e r i m e n t a l  q u e s t i o n  5 was answ ered  w i t h  t h e  h e l p  o f  
t h e  d a t a  found i n  T a b l e  5.  The Between S u b j e c t s  a n a l y s i s  o f  
v a r i a n c e  i n d i c a t e s  t h a t  t h e r e  were  no s i g n i f i c a n t  d i f f e r e n c e s  
among t h e  d i s f l u e n c y  g ro u p s  w i t h  r e g a r d  t o  t h e  c r i t e r i o n  m ea su re  
o f  t im e  d i s c r i m i n a t i o n  s c o r e s  (F = . 8 3 ) .  T h a t  i s  t o  s a y ,  t h e  
t im e  d i s c r i m i n a t i o n  a b i l i t y  o f  t h e  m ost  f l u e n t  o f  t h e  s p e a k e r s  
was n o t  s i g n i f i c a n t l y  d i f f e r e n t  f rom  t h a t  o f  t h e  l e a s t  f l u e n t  
s p e a k e r s .  T h e r e f o r e ,  t h i s  q u e s t i o n  m ust  be  answ ered  n e g a t i v e l y .  
No s i g n i f i c a n t  r e l a t i o n s h i p  b e tw een  t im e  d i s c r i m i n a t i o n  a b i l i t y
^ J o h n s o n ,  J o u r n a l  o f  Speech and H e a r i n g  D i s o r d e r s , 
Monograph Sup p lem en t  7 ,  p .  8.
^ I b i d . , p.  20.
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and d i s f l u e n c y  i s  i n d i c a t e d .
S i n c e  t h e  same c r i t e r i o n  m easu re  was e m p lo y e d , t h i s  
f i n d i n g  i s  t a k e n  t o  be  f u r t h e r  e v i d e n c e  t h a t  g r o u p i n g  o f  s u b ­
j e c t s  a c c o r d i n g  t o  d i s f l u e n c y  m e a s u re s  i n v o l v e s  s e l e c t i o n  
f a c t o r s  which  d i f f e r  f rom  t h e  s e l e c t i o n  f a c t o r s  o p e r a t i n g  when 
t h e  p r e s e n c e  o r  a b s e n c e  o f  s t u t t e r i n g  i s  used  a s  t h e  g r o u p i n g  
p r i n c i p l e .  T h e r e f o r e ,  t h e  c o n c l u s i o n  i s  r e a c h e d  t h a t  d i s ­
f l u e n c y  a s  d e f i n e d  by t h e  8 c a t e g o r i e s  o f  b e h a v i o r  employed 
i n  t h i s  s t u d y  i s  n o t  an a d e q u a t e  b a s i s  f o r  m ak ing  d i s t i n c t i o n s  
b e tw ee n  s t u t t e r e r s  and n o n s t u t t e r e r s .
In  o r d e r  t o  answ er  e x p e r i m e n t a l  q u e s t i o n s  1 t h r o u g h  4 ,  
c o m p a r i s o n s  were  made be tw een  a p p r o p r i a t e  i n d i v i d u a l  d i s t r i ­
b u t i o n s  o f  t im e  d i s c r i m i n a t i o n  s c o r e s .  S t u d e n t ' s  ^  was employed 
t o  t e s t  f o r  s i g n i f i c a n c e .  The r e s u l t s  o f  t h e s e  c o m p a r i s o n s  can 
be found i n  T a b le  6 ,  C h a p te r  IV.
E x p e r i m e n t a l  q u e s t i o n  1 can now be answ ered  a f f i r m a t i v e l y  
( t  = 3 . 3 3 ) .  S t u t t e r e r s  and n o n s t u t t e r e r s  were  found t o  be  s i g n i ­
f i c a n t l y  d i f f e r e n t  w i t h  r e g a r d  t o  t im e  d i s c r i m i n a t i o n  a b i l i t y  
u n d e r  t h e  c o n d i t i o n  o f  n o - a n x i e t y  ( c o n d i t i o n  I ) .  I n s p e c t i o n  o f  
T a b le  1 r e v e a l s  t h a t  t h i s  d i f f e r e n c e  l i e s  i n  t h e  d i r e c t i o n  o f  
s u p e r i o r  a b i l i t y  on t h e  p a r t  o f  n o n s t u t t e r e r s .
E x p e r i m e n t a l  q u e s t i o n  2 ,  h o w e v e r ,  m ust  be answ ered  n e g a ­
t i v e l y  ( t  = . 9 9 ) .  S t u t t e r e r s  and n o n s t u t t e r e r s  do n o t  a p p e a r  t o
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be  s i g n i f i c a n t l y  d i f f e r e n t  u n d e r  t h e  a n x i e t y  t e s t  c o n d i t i o n .
N e g a t i v e  a n sw e rs  were  a l s o  found t o  e x p e r i m e n t a l  q u e s ­
t i o n s  3 and 4 .  S t u t t e r e r s  do n o t  d i f f e r  s i g n i f i c a n t l y  f rom 
t h e m s e l v e s  when t h e  two c o n d i t i o n s  o f  t e s t i n g  a r e  compared .  
N e i t h e r  do n o n s t u t t e r e r s  d i f f e r  s i g n i f i c a n t l y  f rom  t h e m s e l v e s  
when t h e  c o n d i t i o n s  o f  t e s t i n g  a r e  com pared .
C o n s id e r e d  t o g e t h e r ,  t h e s e  f i n d i n g s  a r e  t a k e n  t o  mean 
t h a t  s t u t t e r e r s  and n o n s t u t t e r e r s  do d i f f e r  w i t h  r e g a r d  t o  
t im e  d i s c r i m i n a t i o n  a b i l i t y ,  b u t  t h e  c o n d i t i o n s  u n d e r  w hich  
t h i s  o c c u r s  a r e  n o t  c l e a r .  I t  c an  be s p e c u l a t e d  t h a t  some 
f a c t o r  o r  f a c t o r s ,  such  a s  t e s t  f a m i l i a r i t y ,  o p e r a t e d  t o  o v e r ­
come t h e  e f f e c t  o f  a n x i e t y  o r  t h a t  t h e  d e g r e e  o f  a n x i e t y  f e l t  
by t h e  s u b j e c t s  was a c t u a l l y  g r e a t e r  i n  t h e  f i r s t  a d m i n i s t r a ­
t i o n  o f  t h e  t im e  d i s c r i m i n a t i o n  t e s t .
Summary o f  F i n d i n g s
The r e s u l t s  o b t a i n e d  i n  t h i s  s t u d y  a p p e a r  t o  i n d i c a t e  
t h e  f o l l o w i n g  c o n c l u s i o n s :
1. S t u t t e r e r s  and n o n s t u t t e r e r s  d i f f e r  s i g n i f i c a n t l y  
f rom  e a c h  o t h e r  i n  a b i l i t y  t o  d i s c r i m i n a t e  t im e  i n t e r v a l s  u n d e r  
some c o n d i t i o n s  o f  t e s t i n g ,  b u t  n o t  o t h e r s .
2 .  N e i t h e r  g r o u p ,  s t u t t e r e r s  o r  n o n s t u t t e r e r s ,  d i f f e r  
s i g n i f i c a n t l y  f rom  t h e m s e l v e s  w i t h  r e g a r d  t o  t h e  a b i l i t y  t o
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d i s c r i m i n a t e  t im e  i n t e r v a l s  when two c o n d i t i o n s  o f  t e s t i n g  a r e  
com pared .
3, T h e re  i s  no  s i g n i f i c a n t  r e l a t i o n s h i p  b e tw ee n  d i s ­
f l u e n c y  o f  s p e e c h  and t h e  a b i l i t y  t o  d i s c r i m i n a t e  t im e  i n t e r v a l s .
4 .  T h e re  a p p e a r  t o  be  b a s i c  d i f f e r e n c e s  b e tw ee n  d i s ­
f l u e n c y  o f  s p e e c h  and s t u t t e r i n g .  S i g n i f i c a n t  d i f f e r e n c e s  
b e tw e e n  s t u t t e r e r s  and n o n s t u t t e r e r s  w i t h  r e g a r d  t o  t h e  c r i t e r ­
io n  m e a su re  o f  t im e  d i s c r i m i n a t i o n  d i s a p p e a r  when t h e  g r o u p s  
a r e  d i v i d e d  a c c o r d i n g  t o  d i s f l u e n c y  s c o r e s .
I m p l i c a t i o n s  f o r  F u r t h e r  R e s e a r c h
1, F u r t h e r  i n v e s t i g a t i o n  o f  t h e  c o n d i t i o n s  u n d e r  which  
s t u t t e r e r s  and n o n s t u t t e r e r s  d i f f e r  w i t h  r e g a r d  t o  t im e  d i s ­
c r i m i n a t i o n  a b i l i t y  a p p e a r s  t o  be i n d i c a t e d ,
2 ,  I t  i s  s u g g e s t e d  a l s o  t h a t  o t h e r  m eth od s  o f  m e a s u r e ­
ment i n  t h e  a r e a  o f  t im e  p e r c e p t i o n  be  i n v e s t i g a t e d  w i t h  r e g a r d  
t o  t h e  p r o b l - ’m o f  s t u t t e r i n g .  The p r o d u c t i o n  method m ig h t  be 
o f  s p e c i a l  i n t e r e s t .
BIBLIOGRAPHY
Books
B l o o d s t e i n ,  O l i v e r .  " S t u t t e r i n g  a s  an A n t i c i p a t o r y  S t r u g g l e
R e a c t i o n , "  S t u t t e r i n g ;  A Symposium, e d .  Jon  E i s e n s o n .
New York:  H a r p e r  and B r o t h e r s ,  P u b l i s h e r s ,  1958.
Dember, W. N. The P s y c h o lo g y  o f  P e r c e p t i o n . New York:  Henry
H o l t  and Company, 1960.
E i s e n s o n ,  Jon  ( e d . )  "A P e r s e v e r a t i v e  T heory  o f  S t u t t e r i n g , "  
S t u t t e r i n g :  A Symposium. New York:  H a r p e r  and
B r o t h e r s ,  P u b l i s h e r s ,  1958.
F a i r b a n k s ,  G. V oice  and A r t i c u l a t i o n  D r i l l b o o k . New York:
H a r p e r  and B r o t h e r s ,  1940.
F r a i s s e ,  P a u l .  The P s y c h o lo g y  o f  T im e. T r a n s ,  by  J e n n i f e r  
L e i t h ,  M. A. (O x e n ) ,  e d .  G a rd n e r  Murphy. New York:
H a r p e r  and Row, P u b l i s h e r s ,  1960.
J o h n s o n ,  W e n d e l l ,  e t  a l .  Speech  H and icapped  S c h o o l  C h i l d r e n , 
r e v .  e d . , New York:  H a r p e r  and B r o t h e r s ,  P u b l i s h e r s ,
1956.
J o h n s o n ,  W e n d e l l ,  e t  a l .  The Onset  o f  S t u t t e r i n g . M i n n e a p o l i s :  
U n i v e r s i t y  o f  M in n e s o t a  P r e s s ,  1959.
K a p la n ,  H a ro ld  M. Anatomy and P h y s i o lo g y  o f  S p e e c h . New York:  
M cGraw-Hil l  Book Company, I n c . ,  1960.
L i n d q u i s t ,  E. F. D e s ig n  and A n a l y s i s  o f  E x p e r i m e n t s  i n  P s y c h o lo g y  
and E d u c a t i o n . B o s to n :  Houghton M i f f l i n  Company, 1953.
L u n d in ,  R o b e r t  W. An O b j e c t i v e  P s y c h o lo g y  o f  M u s ic . New York:
The Ronald  P r e s s  Company, 1940.
83
84
M i l l e r ,  George A. "Speech  and L a n g u a g e ,"  Handbook o f  E x p e r i ­
m e n t a l  P s y c h o l o g y , e d .  S. S. S t e v e n s .  New York:
John  W iley  and S o ns ,  1951.
Newby, H ay es .  A u d io lo g y :  P r i n c i p l e s  and P r a c t i c e . New York:
A p p l e t o n - C e n t u r y - C r o f t s , I n c . ,  1958.
S a e t v e i t ,  J o s e p h  G . , L ew is ,  Don, and S e a s h o r e ,  C a r l  E.
R e v i s i o n  o f  t h e  S e a s h o r e  M easures  o f  M u s ic a l  T a l e n t s . 
( U n i v e r s i t y  o f  Iowa S t u d i e s ,  S e r i e s  on Aims and 
P r o g r e s s  o f  R e s e a r c h ,  No. 65 ,  New S e r i e s  No. 388)
Iowa C i t y ,  Iowa: U n i v e r s i t y  o f  Iowa P r e s s ,  1940.
S c h l e g e l ,  R i c h a r d .  Time and t h e  P h y s i c a l  W o r ld . E a s t  L a n s in g :  
M ic h ig a n  S t a t e  U n i v e r s i t y  P r e s s ,  1961.
S e a s h o r e ,  C a r l  E. A Survey  o f  M u s ic a l  T a l e n t s  i n  t h e  P u b l i c
S c h o o l s . ( " U n i v e r s i t y  o f  Iowa S t u d i e s  i n  C h i ld  Wel-
f a r e , ** V ol .  I )  Iowa C i t y :  U n i v e r s i t y  o f  Iowa P r e s s ,
1920.
S e a s h o r e ,  C a r l  E. P s y c h o lo g y  o f  M u s ic . New York:  McGraw-Hil l
Book Company, I n c . , 1938.
S e a s h o r e ,  C a r l  E. The P s y c h o lo g y  o f  M u s ic a l  T a l e n t . New York:  
S i l v e r ,  B u r d e t t  and Company, 1919.
S e a s h o r e ,  C a r l  E . , L e w is ,  Don, and S a e t v e i t ,  J o s e p h  G. M a n u a l : 
S e a s h o r e  M easures  o f  M u s ic a l  T a l e n t s , 2d e d .  r e v . .
New York:  P s y c h o l o g i c a l  C o r p o r a t i o n ,  1960.
Sheeh an ,  J o s e p h  G. " C o n f l i c t  Theory  o f  S t u t t e r i n g , "  S t u t t e r i n g : 
A Symposium, e d .  Jon E i s e n s o n .  New York:  H a r p e r  and
B r o t h e r s ,  P u b l i s h e r s ,  1958.
S t e t s o n ,  R. H. B a se s  o f  P h o n o lo g y . O b e r l i n ,  Ohio:  O b e r l i n
C o l l e g e ,  1945.
S t u r t ,  Mary. The P s y c h o lo g y  o f  T im e. New York:  H a r c o u r t ,
B ra ce  and C o . ,  1925.
Van R i p e r ,  C h a r l e s .  Speech C o r r e c t i o n :  P r i n c i p l e s  and M e th o d s .
4 t h  e d .  r e v . ,  Englewood C l i f f s :  P r e n t i c e - H a l l , I n c . ,
1963.
85
W alk e r ,  H e len  M. and Lev,  J o s e p h ,  S t a t i s t i c a l  I n f e r e n c e . New 
York;  H a r p e r  and B r o t h e r s ,  P u b l i s h e r s ,  1958.
W est ,  R o b e r t .  "An A g n o s t i c ’ s S p e c u l a t i o n  a b o u t  S t u t t e r i n g , "  
S t u t t e r i n g :  A Symposium, e d .  Jon  E i s e n s o n ,  New York:
H a r p e r  and B r o t h e r s ,  P u b l i s h e r s ,  1958.
W in e r ,  B. J .  S t a t i s t i c a l  P r i n c i p l e s  i n  E x p e r i m e n t a l  D e s i g n . 
New York:  McGraw-Hil l  Book Company, I n c . , 1962.
Woodrow, H e r b e r t .  "Time P e r c e p t i o n , "  Handbook o f  E x p e r i m e n t a l  
P s y c h o l o g y , e d .  S. S. S t e v e n s ,  New York:  John  W iley
and S o n s ,  I n c . ,  1951.
A r t i c l e s
B i n d r a ,  D a l b i r  and W aksberg ,  H e le n e .  "Methods and T e rm in o lo g y  
i n  S t u d i e s  o f  Time E s t i m a t i o n , "  P s y c h o l o g i c a l  B u l l e t i n , 
L I I I  (March ,  1 9 5 6 ) ,  155-159 .
C l a u s e n ,  J .  "An E v a l u a t i o n  o f  E x p e r i m e n t a l  Methods o f  Time 
J u d g m e n t , "  J o u r n a l  o f  E x p e r i m e n t a l  P s y c h o l o g y , XL 
(December ,  1 9 5 0 ) ,  7 5 6 -7 6 1 .
Coheen,  J a c k  J .  " D i s t u r b a n c e s  i n  Time D i s c r i m i n a t i o n  i n  O rg a n ic  
B r a i n  D i s e a s e , "  J o u r n a l  o f  N ervous  and M e n ta l  D i s o r d e r s , 
CXII  ( A u g u s t ,  1 9 5 0 ) ,  121-129 .
Cohen, J o h n .  "The E x p e r i e n c e  o f  T im e ,"  A c ta  P s y c h o l o g i c a , X 
(May, 1 9 5 4 ) ,  2 0 7 -2 1 9 .
Cohen, J o h n ,  H a n s e l ,  C. E. M . , and S y l v e s t e r ,  Jo h n .  "An E x p e r i ­
m e n t a l  S tu d y  o f  C o m p ara t iv e  Judgm en ts  o f  T im e ,"  B r i t i s h  
J o u r n a l  o f  P s y c h o l o g y , XLV (May, 1 9 5 4 ) ,  1 0 8 -11 4 .
C oo p e r ,  L. F .  and T u t h i l l ,  C. E. "Time D i s t o r t i o n  i n  H y p n o s is  
and Motor L e a r n i n g , "  J o u r n a l  o f  P s y c h o l o g y , XXXIV 
( J u l y ,  1 9 5 2 ) ,  6 7 -7 6 .
C ow les ,  J .  T. and F i n a n ,  J .  L. "An Improved Method f o r  E s t a b ­
l i s h i n g  Tem pora l  D i s c r i m i n a t i o n  i n  W hite  R a t s , "  J o u r n a l  
o f  P s y c h o l o g y , XI ( A p r i l ,  1 9 4 1 ) ,  3 3 5 -3 4 2 .
D a v id s o n ,  G. M. "Syndrome o f  Time A g n o s i a , "  J o u r n a l  o f  Nervous  
and M e n ta l  D i s e a s e , XCIV ( S e p te m b e r ,  1 9 4 1 ) ,  3 3 6 -3 43 .
8 6
D o e h r in g ,  D. G. "A c c u ra c y  and C o n s i s t e n c y  by F o u r  Methods o f  
R e p r o d u c t i o n , "  A m er ican  J o u r n a l  o f  P s y c h o l o g y , LXXIV 
(March ,  1 9 6 1 ) ,  2 7 - 3 5 .
F a l k ,  John  L, and B i n d r a ,  D a l b i r .  "Judgm ent  o f  Time a s  a
F u n c t i o n  o f  S e r i a l  P o s i t i o n  and S t r e s s , "  J o u r n a l  o f  
E x p e r i m e n t a l  P s y c h o l o g y , LXVII ( A p r i l ,  1 9 5 4 ) ,  2 7 9 -2 8 2 .
G a r d n e r ,  W. A. " i n f l u e n c e  o f  t h e  T h y r o id  Gland on t h e  Con­
s c i o u s n e s s  o f  T im e ,"  A m erican  J o u r n a l  o f  P s y c h o l o g y ,
XLVII ( O c t o b e r ,  1 9 3 5 ) ,  6 9 8 -7 0 1 .
G i l l i l a n d ,  A. R. "Some F a c t o r s  i n  E s t i m a t i n g  S h o r t  Time
I n t e r v a l s , "  J o u r n a l  o f  E x p e r i m e n t a l  P s y c h o l o g y , XXVII 
( S e p te m b e r ,  1 9 4 0 ) ,  2 4 3 -2 5 5 .
G i l l i l a n d ,  A. R. , H o f e l d ,  J e r r y  and E c k s t r a n d ,  G ordon .  " S t u d i e s  
i n  Time P e r c e p t i o n , "  P s y c h o l o g i c a l  B u l l e t i n , X L I I I  
( J a n u a r y ,  1 9 4 6 ) ,  1 6 2 -1 76 .
G i l l i l a n d ,  A. R. and Humphreys ,  D. W. "A g e , S e x ,  Method and 
I n t e r v a l  a s  V a r i a b l e  i n  Time E s t i m a t i o n , "  J o u r n a l  o f  
G e n e t i c  P s y c h o l o g y , L X I I I  ( S e p te m b e r ,  1 9 4 3 ) ,  1 2 3 -1 30 .
G u l l i k s e n ,  H. "The I n f l u e n c e  o f  O c c u p a t io n  Upon t h e  P e r c e p t i o n
o f  T im e ,"  J o u r n a l  o f  E x p e r i m e n t a l  P s y c h o l o g y , X ( F e b r u a r y ,  
1 9 2 7 ) ,  5 2 -5 9 .
Hawkes, G len  R. , J o y ,  R o b e r t  J .  T. and E v a n s ,  Wayne 0 .  "A u to ­
nomic E f f e c t s  on E s t i m a t e s  o f  Time : E v id e n c e  f o r  a
P h y s i o l o g i c a l  C o r r e l a t e  o f  T em pora l  E x p e r i e n c e , "
J o u r n a l  o f  P s y c h o l o g y , L I I I  ( J a n u a r y ,  1 9 6 2 ) ,  183 -19 1 .
H e n r i k s o n ,  E. H. "A S tu d y  o f  S t a g e  F r i g h t  and t h e  Judgm ent  o f  
S p e a k in g  T im e ,"  J o u r n a l  o f  A p p l i e d  P s y c h o l o g y , X X III  
( O c t o b e r ,  1 9 4 8 ) ,  5 3 2 -5 3 6 .
H en ry ,  F.  M. " D i s c r i m i n a t i o n  o f  t h e  D u r a t i o n  o f  a S o u n d ,"
J o u r n a l  o f  E x p e r i m e n t a l  P s y c h o l o g y , XXXVIII (December ,  
1 9 4 8 ) ,  7 3 4 -7 4 3 .
H o a g l a n d , H. "The P h y s i o l o g i c a l  C o n t r o l  o f  Ju d g m en ts  o f
D u r a t i o n :  E v id e n c e  f o r  a C hem ica l  C l o c k , "  J o u r n a l
o f  G e n e r a l  P s y c h o l o g y , IX (March ,  1 9 3 3 ) ,  2 6 7 -2 8 7 .
87
K e l l y ,  J .  C. and S t e e r ,  M, D. " R e v i s e d  C oncep t  o f  R a t e , "  
J o u r n a l  o f  Speech  and H e a r i n g  D i s o r d e r s , XIV (S e p ­
t e m b e r ,  194a), 2 2 2 -2 2 6 .
J o h n s o n ,  W e n d e l l .  "M easu rem en ts  o f  O r a l  R ead in g  and S p e a k in g
R a te  and D i s f l u e n c y  o f  A d u l t  Male and Female  S t u t t e r e r s  
and N o n s t u t t e r e r s , "  J o u r n a l  o f  Speech  and H e a r i n g  D i s ­
o r d e r s  . Monograph Supp lem en t  7 ( J u n e ,  1 9 6 1 ) ,  1 -2 0 .
L a n g e r ,  L , , Wapner,  J . , and W e rn e r ,  H. "The E f f e c t  o f  Danger 
on t h e  E x p e r i e n c e  o f  T im e ,"  A m erican  J o u r n a l  o f  
P s y c h o l o g y , LXXIV (March ,  1 9 6 1 ) ,  9 4 - 9 7 .
Pos tm an ,  L. " E s t i m a t e s  o f  Time D u r in g  a S e r i e s  o f  T a s k s , "  
A m erican  J o u r n a l  o f  P s y c h o l o g y ,  LVII  ( J u l y ,  1 9 4 4 ) ,  
4 2 1 -4 2 4 .
R o se n z w e ig ,  S. and K o h t ,  A. C. "The E x p e r i e n c e  o f  D u r a t i o n  as  
A f f e c t e d  by  N e e d - t e n s i o n , "  J o u r n a l  o f  E x p e r i m e n t a l  
P s y c h o l o g y , XVI (December ,  1 9 3 3 ) ,  7 4 5 -7 7 5 .
S a n d e r ,  E. K. " R e l i a b i l i t y  o f  t h e  Iowa Speech  D i s f l u e n c y  T e s t , "  
J o u r n a l  o f  Speech  and H e a r i n g  D i s o r d e r s , Monograph 
Su pp le m e n t  7 ( J u n e ,  1 9 6 1 ) ,  2 1 -3 0 .
S c h a e f e r ,  Vernon G. and G i l l i l a n d ,  A. R. "The R e l a t i o n  o f  Time 
E s t i m a t i o n  t o  C e r t a i n  P h y s i o l o g i c a l  C h a n g e s , "  J o u r n a l  
o f  E x p e r i m e n t a l  P s y c h o l o g y , X X III  ( J u l y ,  1 9 3 8 ) ,  5 4 5 -55 2 .
Slegm an,  A. W. " A n x i e t y ,  Im pu lse  C o n t r o l ,  I n t e l l i g e n c e  and t h e  
E s t i m a t i o n  o f  T im e ,"  J o u r n a l  o f  C l i n i c a l  P s y c h o l o g y , 
X V III  ( J a n u a r y ,  1 9 6 2 ) ,  1 0 3 -1 0 5 .
Simmel, Edward C. "Time E s t i m a t i o n  i n  H o s p i t a l i z e d  P a t i e n t s  a s  
a F u n c t i o n  o f  G oa l  D i s t a n c e  and M a g n i tud e  o f  Reward ,"  
P e r c e p t u a l  and M otor  S k i l l s , XVlf  ( A u g u s t -D e c e m b e r , 
1 9 6 3 ) ,  9 1 -9 7 .
S t r o t h e r ,  C. R. and Kr iegm an ,  L. S. " D i a d o c h o k i n e s i s  i n  S t u t ­
t e r e r s  and N o n s t u t t e r e r s , "  J o u r n a l  o f  Speech  D i s o r d e r s ,
V I I I  (December ,  1 9 4 3 ) ,  3 2 3 -3 3 5 .
S t r o t h e r ,  C. R. and K riegm an ,  L. S. " R h y th m o k in e s i s  i n  S t u t ­
t e r e r s  and N o n s t u t t e r e r s , "  J o u r n a l  o f  Speech  D i s o r d e r s ,
IX ( S e p te m b e r ,  1 9 4 4 ) ,  2 3 9 -2 4 4 .
8 8
Vernon,  J a c k  A. and M c G i l l ,  Thomas E. "Time E s t i m a t i o n s  D u r in g  
S e n so ry  D e p r i v a t i o n s , "  J o u r n a l  o f  G e n e r a l  P s y c h o l o g y ,  
LXIX ( J u l y ,  1 9 6 3 ) ,  1 1 -18 .
W a l l a c e ,  M e lv in ,  and R a b in ,  A l b e r t  I .  "T em pora l  E x p e r i e n c e , "  
P s y c h o l o g i c a l  B u l l e t i n , LVII (May, 1 9 6 0 ) ,  2 1 3 -2 3 6 .
Weybrew, Ben jam in  B. "A ccu racy  o f  Time E s t i m a t i o n  and M u scu la r  
T e n s i o n , "  P e r c e p t u a l  and Motor S k i l l s , XVII (A u g u s t -  
December,  1 9 6 3 ) ,  118.
Young, M. A. " P r e d i c t i n g  R a t i n g s  o f  S e v e r i t y  o f  S t u t t e r i n g , "  
J o u r n a l  o f  Speech and H e a r in g  D i s o r d e r s , Monograph 
Supplement  7 ( J u n e ,  1 9 6 1 ) ,  3 1 -5 4 .
O th e r  S o u rc e s
B l a k e l y ,  W i l l i a m  A. "The D i s c r i m i n a t i o n  o f  S h o r t  Empty Tem pora l  
I n t e r v a l s . "  U n p u b l i sh e d  Ph.D. d i s s e r t a t i o n .  D e p a r tm en t  
o f  P s y c h o lo g y ,  U n i v e r s i t y  o f  I l l i n o i s .
Cohen,  S t e w a r t .  "The P e r c e p t i o n  o f  Time i n  P a t i e n t s  w i t h  C o ro ­
n a r y  A r t e r y  D i s e a s e . "  U n p u b l i sh e d  M a s t e r ' s  t h e s i s .  





P l a c e C i t y













B C D ■ _E_
L S  L S  L S  L S
S c o re
89
APPENDIX B
I n s t r u c t i o n s
I .
You a r e  g o i n g  t o  t a k e  a  t im e  t e s t .  When t h e  r e c o r d  i s  p l a y e d  
you w i l l  h e a r  p a i r s  o f  t o n e s .  As you l i s t e n  t o  e a c h  p a i r  o f  
t o n e s  you w i l l  n o t e  t h a t  t h e y  a r e  j u s t  a l i k e  e x c e p t  t h a t  one 
l a s t s  l o n g e r  t h a n  t h e  o t h e r .
You w i l l  j u d g e  w h e t h e r  t h e  second  t o n e  o f  e a c h  p a i r  i s  l o n g e r  
o r  s h o r t e r  t h a n  t h e  f i r s t .  Remember -  i f  t h e  seco nd  t o n e  i s  
s h o r t e r ,  mark " t h e  s p a c e  u n d e r  t h e  l e t t e r  (S)  on t h e  answ er  
s h e e t .  I f  t h e  second  t o n e  i s  l o n g e r ,  mark t h e  s p a c e  u n d e r  t h e  
l e t t e r  ( L ) .
T h e re  w i l l  a lw ay s  be a d i f f e r e n c e  -  so  i f  you d o n ' t  know, g u e s s .  
Any q u e s t i o n s ?  A few p a i r s  o f  t o n e s  w i l l  be  p l a y e d  so  you w i l l  
know what  t o  l i s t e n  f o r .  L e t ' s  l i s t e n  t o  a few f o r  p r a c t i c e .
11.
In  t h e  s t u d y  o f  s p e e c h  i t  i s  o f t e n  n e c e s s a r y  t o  make a r e c o r d i n g  
o f  a p e r s o n  s p e a k i n g .  T hese  r e c o r d i n g s  can  t h e n  be  examined by 
an e x p e r t  o r  p l a y e d  f o r  an a u d i e n c e  t o  d e t e r m i n e  t h e  e f f e c t  o f  
t h e  s p e e c h  on them . Speak r i g h t  i n t o  t h e  m ic ro p h o n e  so  we can  
r e c o r d  a l l  t h e  d e t a i l s .
You w i l l  t a l k  a b o u t  y o u r  v o c a t i o n  w h i l e  i t  i s  r e c o r d e d  by t h e  
t a p e  r e c o r d e r .  You may t e l l  how you g o t  y o u r  j o b ,  what  s o r t s  o f  
t h i n g s  you u s u a l l y  d o ,  why you c h o se  t h i s  j o b ,  o r  a n y t h i n g  e l s e  
you would l i k e  t o  s a y .  I f  you w ish  you may t a l k  a b o u t  a j o b  you 
e x p e c t  t o  have  i n  t h e  f u t u r e .  I t  i s  i m p o r t a n t  t h a t  you t a l k  t h e  
way you u s u a l l y  d o .  You w i l l  h ave  a m in u te  o r  so  t o  p l a n  what  
you want  t o  s a y .  Any q u e s t i o n s ?
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Next -  you w i l l  make up a d r a m a t i c  s t o r y  a b o u t  t h i s  p i c t u r e  and 
t e l l  y o u r  s t o r y  a lo u d  so  i t  can  be  r e c o r d e d .  I t  i s  s u g g e s t e d  
t h a t  you b e g i n  by  t e l l i n g  a s t o r y  a b o u t  what  you s e e ;  t h e n  t e l l  
a b o u t  t h e  p r o b a b l e  e v e n t s  l e a d i n g  up t o  t h e  p i c t u r e ,  and f i n a l l y ;  
t e l l  a b o u t  t h e  c o u r s e  o f  e v e n t s  which w i l l  p r o b a b l y  happ en  a f t e r  
t h e  p i c t u r e .
You w i l l  h ave  a b o u t  a  m in u te  t o  p r e p a r e  what  you want  t o  s a y .
Any q u e s t i o n s ?
IV.
Now you w i l l  t a k e  t h e  t im e  t e s t  a g a i n .  Remember -  t h e  t o n e s  w i l l  
be h e a r d  i n  p a i r s .  I f  t h e  second  o f  t h e  two t o n e s  i s  s h o r t e r ,  
mark t h e  s p a c e  u n d e r  t h e  l e t t e r  ( S ) .  I f  t h e  second  t o n e  i s  
l o n g e r ,  mark t h e  s p a c e  u n d e r  t h e  l e t t e r  ( L ) . Ready? Go.
V.
Read t h i s  p a s s a g e  o f  m a t e r i a l  a s  you o r d i n a r i l y  w o u l d .— Remember 
t o  sp eak  d i r e c t l y  i n t o  t h e  m ic ro p h o n e .
APPENDIX C
T e s t  P a s s a g e  f o r  Measurement  o f  R e ad in g  R a t e ^
Your r a t e  o f  s p e e c h  w i l l  be a d e q u a t e  i f  i t  i s  s low  
enough t o  p r o v i d e  f o r  c l e a r n e s s  and c o m p r e h e n s io n ,  and r a p i d  
enough t o  s u s t a i n  i n t e r e s t .  Your r a t e  i s  f a u l t y  i f  i t  i s  t o o  
r a p i d  t o  a c c o m p l i s h  t h e s e  e n d s .  The e a s i e s t  way t o  b e g i n  work 
on t h e  a d j u s t m e n t  o f  y o u r  s p e e c h  t o  an i d e a l  r a t e  i s  t o  m ea su re  
y o u r  p r e s e n t  r a t e  i n  w ords  p e r  m in u t e  i n  a f i x e d  s i t u a t i o n  which  
you can keep  c o n s t a n t  o v e r  a number o f  t r i a l s .  The b e s t  method 
i s  t o  p i c k  a page  o f  s i m p l e ,  f a c t u a l  p r o s e  t o  be  r e a d .  Read 
t h i s  page  i n  y o u r  n a t u r a l  m an n e r ,  t i m i n g  y o u r s e l f  i n  s e c o n d s .  
Count t h e  number o f  words  on t h e  p a g e ,  d i v i d e  by t h e  number o f  
s e c o n d s ,  and m u l t i p l y  t h i s  r e s u l t  by s i x t y  t o  c a l c u l a t e  t h e  
number o f  words  p e r  m i n u t e .  As you a t t e m p t  t o  i n c r e a s e  o r  
r e t a r d  y o u r  r a t e ,  r e p e a t  t h i s  p r o c e d u r e  f rom  t im e  t o  t i m e ,  u s i n g  
t h e  same r e a d i n g  m a t e r i a l ,  t o  e n a b l e  you t o  c h eck  y o u r  s u c c e s s .
A common accompaniment  o f  r a p i d  r a t e  i s  s t a c c a t o  s p e e c h ,  
i n  which  t h e  d u r a t i o n  o f  words  and s y l l a b l e s  i s  t o o  s h o r t ,  
w h e re a s  i n  s lo w  s p e e c h  t h e  words and s y l l a b l e s  f r e q u e n t l y  a r e  
o v e r p r o l o n g e d .  When t h e  p e r s o n  w i t h  t o o  r a p i d  r a t e  t r i e s  t o  
s lo w  down, he  t e n d s  t o  make t h e  e r r o r  o f  k e e p i n g  t h e  d u r a t i o n  
o f  h i s  t o n e s  s h o r t ,  and o f  a t t e m p t i n g  t o  a c c o m p l i s h  t h e  s l o w e r  
r a t e  s o l e l y  by  l e n g t h e n i n g  t h e  p a u s e s  b e tw een  p h r a s e s  and by 
i n t r o d u c i n g  new p a u s e s .  On t h e  o t h e r  h a n d ,  t h e  p e r s o n  who i s  
w ork ing  t o  speed  up h i s  r a t e  t e n d s  t o  do t h i s  by s h o r t e n i n g  t h e  
p a u s e s  a lo n e  and r e t a i n i n g  h i s  p r o l o n g e d  t o n e s .  I t  i s  i m p o s s i b l e  
a t  t h e  p r e s e n t  t im e  t o  s e t  down i n  r u l e s  t h e  i d e a l  r e l a t i o n  b e ­
tween t h e  d u r a t i o n  o f  t o n e s  and p a u s e s  i n  s p e e c h .  F u r t h e r  r e ­
s e a r c h  i s  needed  b e f o r e  t h i s  can  be done w i t h  any g r e a t  a c c u r a c y .
^G ran t  F a i r b a n k s ,  V oice  and A r t i c u l a t i o n  D r i l l b o o k  (New 
York:  H a r p e r  and B r o t h e r s ,  1 9 4 0 ) ,  p .  144.
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